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This paper presents an exploratory case study focusing on the 
acquisition of information, through technologically efficient systems, by 
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the heanng impaired. The multiple-case study was conducted during one 
school year with seven students participating at vanous times. Appllcation 
of emergent technologies 1n the hearing impaired classroom may offer a way 
to increase the rate of knowledge acquisition. 
As stated above ~ thi s study is exploratory in nature and, whil e a 
centra 1 Question and proposi t ions den ved from that Question gui de the data 
collection and analysis, is a hypothesis-building activity. The purpose of the 
study was to generate Questions to focus further research of a descriptive 
or explanatory format. 
One Question, and the proposi t ions generated by it, domi nated thi s 
research: 
How do efficlent acquisition systems in the classroom effect 
academic and social behavior, independent activity choices .. or 
student, peer, and adult expectations? 
Three proposi t ions di rected the data co 11 ect 1 on / anal ysi s of thi s 
research. 
As knowl edge increases in students: 
- the rate of academi c production will increase 
- times of indenpendent activities will be focused on productive 
projects 
- self-concept wi 11 improve as measured by students, peers and 
significant adults 
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Six sources (documents" physical artifacts" archival records" 
i ntervi ews" d1 rect observations" part 1 cpant observation) were used to 
gather data for the analysis of the research project 
The results of this study showed that the students who had only the 
disability of hearing impairment had significantly dlfferent experiences 
throughout and at the end of thls study than those who evidenced 
intellectual lmpairments. Generally" the1r work output was greater" 
increased more" and refl ected a Quall tat i ve chang~. 
The data gathered from the unstructured activity periods also clearly 
show a dl 5s1 mil ar behav1 ora 1 pat tern. The heari ng 1 mpai red students it grew'" 
into i ncreasi ngl y more productive (i n terms of thi nk1 ng act 1 v1 t 1 es) behavi ors 
whil e the other group showed" for all pract i cal purposes" no change at all. 
The analysis of the third proposltlon was more problematical. The 
findings are not as clear as the first two propositions because the reporting 
and recordl ng of data was subject to more 1 nterpretat i on. What i ndi cators 
there are woul d support the proposi t i on that increased 1 earni ng has a 
positlve effect on self-lmage. 
Each of the heari ng 1 mpai red students showed 1 ndi cat 1 ons 1 n all areas 
of cogni t i 'Ie growth. Whether it be output or at t i tude" thei r behav10rs 
differd significantly from the others in the study. Both averages and 
anecdotes test i fl ed to schema-bull di ng processes. 
The results from thls study carry with lt some impUcatlons for 
current educational practices 1 n classroom of hear1 ng i mpai red: 
- Computer and vi deo technology need a dl rectedness not now 
evi dent. Purpose" developed through small research projects" in 
terms of specific programs and styles of implementation~ should 
guide classroom appllcations. 
- Pl acement deci si ons ~ whi ch have a profound effect on the rnake-up 
of the classroom .. should be influenced by new information on 
expectations and achievements of the various populations served. 
- More sophisticated technology should be placed at the disposal of 
the classroom teacher. 
- Mainstreaming considerations should also be carefully considered 
by all the professionals involved to prevent disasters in self-
concept and academi c growth. 
4 
THE USE OF EFFICIENT INFORMATION SYSTEMS FOR 
INFORMATION ACQUISITION BV THE HEARING IMPAIRED: 
A CASE STUDY 
by 
WILLIAM L. NICOLAV 
A dissertation submitted in partial fulfillment of the 
reQuirements for the degree of 
DOCTOR OF EDUCATION 
1n 
EDUCATIONAL LEADERSHIP 
Portland State University 
@1989 
TO THE OFFICE OF GRADUATE STUDIES 
The members of the Committee approve the dissertation of William L. 
Ni col ay presented May 17, 1969 
[ilhn D. LlndlC1f 
She 1 don Maron 
Roden c 01 man 
APPROVED: 
T ABLE OF CONTENTS 
LI ST OF FIGURES PAGE 
. . . . . . . ... 
....... V 
CHAPTER 
CHAPTER 
DESCRIPTION OF THE PROBLEM. . . . . . . . . . . . . . .. 3 
Introduction ....................... 3 
Statement of the Problem. . . . . . . . . . . . . . . 5 
Purpose of Study. . . . . . . . . . . . . . . . . . . . .1 
Significance of the Study ................ 8 
Deti ni t i on of Terms. . . . . . . . . . . . . . . . . . . 9 
Limitations ........................ 10 
Summary .......................... 10 
II REV I EW OF THE LITERATURE. . . . . . . . . . . . . . . . .. 15 
Deafness. . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Cogn1 t ion. . . . . . . . . . . . . . . . . . . . . . . . . .22 
Other Handi cappi ng Condi t ions. . . . . . . . . . . . . .29 
Computers in Education .................. 37 
1V 
CHAPTER 
III METHODS AND TECHN I QUES. . . . . . . . . . . . . . . . . . . .44 
Introduction ........................ 44 
C)uestlons and Proposit1ons ................ 45 
Instruments and Procedures ............... 62 
Storage ........................... 65 
Analysis .......................... 66 
CHAPTER 
IV RESULTS ......................... ···· .70 
CHAPTER 
Introduction. . . . . . . . . . . . . . . . . . . . . . . 70 
Individual Results. . . . . . . . . . . . . . . . . . . . 72 
Group Resul ts. . . . . . . . . . . . . . . . . . . . . . . 102 
V CONCLUSIONS, SUMMARV AND RECOMMENADTIONS. . . . 107 
Conclusions. . . . . . . . . . . . . . . . . . . . . 107 
Summary. . . . . . . . . . . . . . . . . . . . . . . . . 114 
Recommendations. . . . . . . . . . . . . . . . . . . . . 116 
REFERENCES. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119 
LIST OF FIGURES 
FIGURE 
1. Terry's Word Count and Writing Sample 
2. Gary's Word Count and Wri t i ng Sample 
3. Mary's Word Count and Writing Sample 
4. Geri's Word Count and Writing Sample 
5. Larry's Word Count and Writing Sample 
6. Carrie's Word Count and Writing Sample 
7. Shari's Word Count and Writing Sample 
8. Group Work Output Compan sons 
PAGE 
74 
78 
82 
87 
92 
96 
100 
103 

It isn't that they can't see the solution. It is that they can't see the problem. 
- G.K. Chesterson 
The truth is more important than the facts. 
- Frank Lloyd Wright 
2 
Do not always assume that the other fellow has intelligence equal to yours. 
He may have more. 
- Terry-Thomas 
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For crying out loud, gtnt1tmtn! That's us! SorM-
OM Wlsta11td tht OM-way mirror in baclrw' ard' 
Even when a group of exceptional children can be identified as having 
similar characteristics, educational needs among members vary extensively. 
In the area of the hearing impaired, for example, preciseness is possible in 
measuring hearing loss if a person elects to use degree of hearing loss as a 
major definition criterion; however, the needs of children still vary, since 
children of the same age and level of hearing have differing language 
development, academic performance, social skills, and physical development 
levels. Variability is even greater in other categorical areas which are more 
difficult to define, such as the emotionally disturbed and learning disabled. 
(Meyen, 1978, page 50) 
CHAPTER I 
DESCRIPTION OF THE PROBLEM 
INTRODUCTION 
This paper presents an exploratory case study focusing on the 
aCQul S1 ti on of 1 nf ormat i on through techno 1 ogi ca 11 y effl ci ent systems by the 
hearing impaired. These "systems" include video tape and f11m, cable 
televlsjon~ and computers. 
The study was done in the schoo I year 1967-1966 1 n a specl a I 
education classroom in the Vancouver School District, Vancouver, 
"'¥ashington. There were flve to seven chi1dren included in the study at 
various times (one came in mid year, two left early). Each student, as wil1 
be seen 1n the following report, was considered a separate case. 
The emergent techno I og1 es (both in e I ectroni cs and I earni ng theori es) 
have generated new information and theoretical Questions about knowledge 
acquisition. This new information comes at a time when researchers are 
1 ooki ng at assumptions that have been made about I earni ng and 1 anguage 
acquisition in the hearing impaired. Most of the current research ( King, 
1965; Meadow, 1980; Quigley, 1984; Rogers, 1983; Schirmer, 1985) 
indicates that, given the absence of other disabll1t1es, hearing impa1rment 
a lone does not prec I ude normal cogni t 1 ve funct i on1 ng. The tremendous 1 ack 
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of achl eyement by the heari ng i mpai red in school as measured in readi ng and 
language scores may be due more to methodology than etiology. 
Work by those outside the world of hearing impairment also gives 
support to a more posi t i "Ie approach and rai sed expect at ions of the heari ng 
impaired student. Ginzburg and Opper (1969t in a book about Piaget, state: 
Whi 1 e not denyi ng that language is an important human 
acquisition or that internal speech sometimes controls 
behayior, Piaget feels that 10g1ca1 thinking is primarily non-
l1nguistic and deriYes from action. (Page 171) 
Also it has been found that deaf chi1dren, for whom language 1s 
lacking or minimal, are capable of classification once they 
reach a certain age. Therefore, classification and other kinds of 
thinking are not fully dependent on language. (Page 172) 
All else being equal .. most children arrive at school with 8 great deal 
of information, most in categOrical or attributable format (ducks fly and 
Quack .. Macintoshes may be apples or computers) .. some of it heuristically 
coded. What teachers do (in some part) is manipulate and use this readiness 
to accompllsh established goals. Hearing impaired chlldren typlcal1y do not 
come so prepared. Much of what the teachers of hean ng 1 mpal red need to do 
is to provide both the read1ness and 1ts manipulat10n at the same time. A 
need for efficiency is indicated. 
App 11 cat i on of emergent techno 1 ogi es to the hean ng i mpal red student 
offers tremendous promise. Using efficient systems to increase the rate of 
acquisition of information will allow more time for other actiYities. This 
study looks at this possibility. 
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STATEMENT OF PROBLEM 
The Moores' (1982) Quotes (below) present a problem to educators of 
the hearing impaired. Simply stated} hearing impaired do not differ from the 
normal population in cognitive abilities, but hearing impaired achieve at a 
much lower 1 eve 1 than thei r heari ng counterparts in our schoo 1 s. 
This research project was originally conceived as an exploration of 
the cognitive processes of hearing impaired students and the effects of 
technologically efficient information systems on acquisition} storage and 
retrieval of information within the classroom. So, given that, a statement 
needs to be made about knowl edge aCQui si t i on and the heari ng i mpai red. 
Thi s research project is based on a theory of cogni t i ve development. 
That is, that the acquisition} storage and retrieval of information is a 
cogni t i ve process; that ·structures" J or schemas, exi st in the brai n that 
store information in meaningful ways; that accessing these structures aid 
in understanding new information and; that the more information structures 
that are developed the more perspectives (leyels of thought) will be 
man] f ested. 
Knowledge (in the broad sense} general information) is not gained by 
hearing impaired children 1n a manner similar to normally hearing chlldren. 
Moores (1 982} page 108) speaks of language acquisition for linguistically 
normal children as learned "in a conSistent, relaxed, almost unconscious 
manner.· The audi tory channel allows earl y mastery of the sound and sense 
of language. This "sense" of language comes from many sources. Examples of 
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this type of semantic and syntactic development would be television or 
radio programs and conversations (either taken part in or overheard). 
Heari ng i mpa1 red chil dren do not have access to thi s i nf ormat i on except 
through some process of dl rect aCQui s1 t i on/i nstruct ion. Thi s creates a 
profound knowledge deficit that is manifested in academic delays and 
fail ures duri ng the school expert ence. 
Perhaps itt s best to Quote Moores (1982) at thi s poi nt because in 
two statements he conceptualizes the dissonance for educators of the 
heari ng i mpai red: 
The avail ab 1 e evi dence suggests that the condi t i on of deafness 
imposes no limitations on the intellectual capabilities of 
individuals. In addition, there is no evidence to suggest that 
deaf persons thi nk in more "concrete" ways than the heari ng or 
that their intellectual functioning is 1n any way less 
sophisticated. As a group, deaf people function within the 
normal range of inte11igence, and deaf individuals exhibit the 
same wide variability as the hearing population. (page 137) 
The incontrovertible evidence - an endless stream of children 
pouri ng out of programs for the deaf unable to read at the 
fifth-grade level, unable to write a simple sentence, unable to 
speechread anythi ng but the most common expressi ons, and 
unable to speak in a manner understandable to any but their 
immediate family - stands as stark testimony to an inability, 
or unwillingness, to come to grips with the generic problems of 
individuals with severe aUditory deficits. 
The first of these problems deals with such individuals' 
difficulties in mastering the language of the larger SOCiety in 
which they live and the effects of the resulting communication 
1i mi tat ions on the many aspects of thei r development. A 
second, obvi ous 1 y related problem is the i nsensi t i Yi ty of 
heart ng i ndi vi dua 1 s toward the impact of earl y seyere heari ng 
loss and the debilitating ramifications of such a lack of 
empathy. (Page 2) 
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We, whether as teachers or administrators, are faced with the yery 
real possibillty that the "problem- of academic fallure of hearing impaired 
students may not be the hearing impairment, but the inadequate nurturing 
and education they recei yeo 
It should be noted that since the original proposition and the start of 
the research project the classroom composition changed with the addition 
of two students who did not evidence any sign of a hearing deficit. Both of 
these students (detailed 1n chapter III) had been documented (by a Multi-
Discipllnary Team) as mildly mentally retarded (along with other 
exceptlonallt1es). It was decided to include these children 1n the study be-
cause two of the on 91 na I students a I so evi dence m1l d retardation and i nf or-
mat i on gathered may c 1ari fy Questions about heart ng i mpai rment, retarda-
t i on and thei r interaction. 
PURPOSE OF STUDY 
Certainly a solution to this ·problem" in hearing impaired education 
(especla11y where there is no eyident cognitive damage) is to efficiently 
provide information for the schema-building process. If a deficit of 
experi ence is assumed to be part of the problem then systems to provi de 
experience and opportunities to deal with that experience within the school 
environment would be helpful. 
This study is exploratory in nature and, while a central question and 
propositions derived from that Question guide the data collection and 
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analysis, is a hypothesis-building activity. Following Vin's (1984) case 
study research method, this is a form of explanation-building used in 
exploratory research. It allows for adaptation during the study so that a 
data col1ection 1ink 1s a1ways tied to the orig1nal propositions. 
This study will observe, after a two month base period" technological 
applications across the curriculum. Although computer usage will 
predominate" the video media will also be applled. The study will note the 
effect of these app 1 i cat ions on the schema-bull dl ng process. 
SIGNIFICANCE OF THE STUDY 
This study, because of lts exploratory nature, will hopefully provlde 
indlcators for explanatory-based case stUdy research in the future. Efficlent 
systems app 1 i cat 1 ons are new to all of education, not just heari ng 1 mpal red. 
The effects of these applications on learnlng" on the whole of the cognitive 
process, st ill remal ns to be seen. Thi s research arn yes wl th a set of 
assumptions and propOSitions, but" because of the structure and the open-
endedness of the data co 11 ect i on and anal ysl s" other possi bi 1 i ties may 
surface. It is either the early confirmation or refutation of these 
assumptions that will give significance to this work and pOint the way for 
other studi es. 
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DEFINITION OF TERMS 
Three terms} presented below} will aid the reader in conceptualizing 
the focus of this work. Other terms (e.g. J1earning disability) are defined 
within the body of this paper. 
Hearing Impairment: While the research section 1n this stUdy on hearing 
impaired is titled "Deafness" } the term hearing impaired is much more 
inc 1 usi ve. Thi s term} as used 1 n thi s paper} i ndi cates those chil dren in our 
school systems for which the loss of hearing in either one or both ears has 
educat i ona 1 rami fl cat ions. Certai n 1 y} there has never been an argument that 
deafness does not have serious imp1ications for education} but as the 
heari ng loss becomes 1 ess many di sagreements ari se. The defl ni ti on does 
not argue the form (such as decibels on an audiogram} aided or unaided) but 
the function. If a child has any loss that precludes normal information 
acquisition auditonally then that is a functionally hearing impaired child. 
Efficient (Infonnation) Systems: For the purpose of this study} 
efflcient information systems are computer hardware and software 
app1ications and v1deo devices {e.g.} VCRs) that provide a means for a 
classroom teacher to present information re1eyant to a student's 
educational needs in a manner more efflcient than 1n the past. The purpose 
of the app 11 cat 1 ons is to proyi de more 1 nf onnat i on Qui cker thus proyi di ng 
other time in the school day to work on applying and generalizing this 
i nf ormat i on and bui 1 di ng wi thi n the student more cogni t i ye schemas. 
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Cognition: Th1s term can get you 1n even more trouble than defining hearing 
impairment. As used herel the term refers to all the processes by which 
sensory input is transforrnedl reducedl elaboratedl storedl recoveredl and 
used. I nf ormat 1 on processi ng l heuri st 1 c ski 11 s and schema-bull dl ng or 
memory constructs are central parts of the cogn1tive process. 
LIMIT ATIONS 
This case stUdy is exp10ratorYI the sUbjects are not a microcosm of 
all heari ng i mpai red classrooms 1 and the proposl t ions are generated from 
sub j ect i ve assumptions made by the researcher. For these reasons the 
1 nterpretat i on of thi s stUdy must be seen not as defl ni t i ve I but i ndi cati yeo It 
is a "first step· research project that can point the way to more 
encompassing studies. The sample was small and ref1ective of the 
variability of special education classrooms in small to mid-size school 
districts. The groupings are rarely homogenous and so literal replication 
would be difficult. ObviouslYI repl1cating this stUdy with a larger sample 
would be helpful to broaden the implications of the results. 
SUMMARV 
Despite evidence thot hearing impairment does not by itself prevent 
normal cognitive growth and development, clearly there is nothing to 
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indicate that this ls the expectatlon in any of our state and public 
classrooms for the hearl ng i mpal red. New techno 1 og1 es may help to change 
thl s. Emergent systems and theon es 1 n 1 nf ormat 1 on processl ng offer an 
opportuni ty to classroom teachers to implement strategl es to change the 
achl evement 1 eye 1 s of hearl n9 i mpal red students. The foIl OWl n9 research 1 s 
an exploratory case study focus; n9 on thi s possi blll ty. 


A chlld mlseducated 1S a child lost 
- John F. Kennedy 
The secret in education is respecting the pupil 
- Ralph Waldo Emerson 
What we want is to see the child in pursuit of knowledge, 
and not knowledge in pursuit of the child. 
- Georae Bernard Shaw 
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Ironically, it is not deafness or the secondary physical problems asso-
ciated with it which are the primary causes of severe handicaps among the 
deaf adults. Instead the primary causes are the counselling and prOlram-
ming provided by professionals in speech pathology, education, audiology, 
medicine, psychology, and other specialties in the field of deafness. 
Thus, we have in the majority of deaf clients individuals whose pri-
mary disability is not their deafness. It is the gross educational, psychologi-
cal, and social deprivation forced on them by anachronistic parent counseling 
followed by an educational system equally inappropriate, both of which are 
promulgated by professionals insensitive to and unaware of the needs of 
deaf people and oblivious to existing research data in deafness. (Vernon, 
1971, P.lO) 
CHAPTER II 
REVIEW OF THE LITERATURE 
DEAFNESS 
Reviewing the research on deafness~ one is struck by the profound 
effect vanous theorists haye had on the lives of deaf people down through 
the ages. Perhaps more than any other discipline in the humanities, the gu-
rus ~ sal nts and charl atans 1 n deaf education have prescri bed a 11 f e and cul-
ture for literally thousands of people, a culture of desperate and 
1 nescapab 1 e d1 mensi ons. 
Th1 s section wi 11 not address the hi ston ca I and cul tura I issues not 
germane to the task at hand; howeyer~ as w1th most research, a glance into 
the past shows more c I earl y the present. Rene Descartes in Discollrse on 
!1ethod said ln 1637: 
On the other hand, eyen those men born deaf and dumb, lacking 
the organs which others make use of in speaking, and at least 
as badly off as the animals in this respect, usually invent for 
themselves some signs by which they make themselves 
understood by those who are wi th them enough to 1 earn thei r 
language. 
Carro 11 in L lIngllllge lind Thollght sai d the f 0 11 OWl ng 1 n 1966: 
...... deaf chll dren wi thout 1 anguage can aCQui re concepts, 
compare magnitudes, remember sequences and associations, 
and solve simple problems involY1ng forms, colors, and the like. 
These performances are general1 y well above the 1 eve 1 of cog-
nitiye functioning than can be secured by primates. (Page 118) 
Animals and primates' So much for 300 years of enlightenment' 1 
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The twentieth century has witnessed the greatest technological and 
social changes in history. Perceptions of the intelligence of the deaf haye 
also been altered. As they say" the times they are a-chang'n. A brief look at 
the deye 1 opments of the t went i eth century hi gh 1 i ghts thi s change. 
In the 1940s. Pinter held center stage. He" and others" reviewed all 
available data on the deaf and concluded that deaf children were inferior in 
1 nte l1i gence to heari ng chi I dren. He sai d the average retardation was about 
10 10 points. 
In the 50's, Myklebust did his own review and concluded that the deaf 
were not inferior to the hearing in intelligence" at least not Quantitatiyely. 
He Qualified this however by saying the deaf were Qualitatiyely different 
and that deafness did not just effect the hearing, but also the whole being 
of the deaf person. 
Finally, starting in the 60s, and primarily generated out of the work 
of Furth, deaf people were seen as equal intellectually. The differences in 
their functioning was attributed to cultural, enYironmental and educational 
causes. Moores (1982) stating that Furth even asserted that: 
although deaf children receive inadequate instruction in 
EngHsh" speech, and school subjects" and although their parents 
are mi scounse 1 ed and mi sled; and although they face pre judi ce" 
1 So perwslve 'Were the att1tudes that the ft rst school established for the deaf 1 n Wash' ngton 
Territory (i n Vancouver" 1866) "Was caned the Washl ngton School for Defective Youths and the 
students 'Were referred to as 1 nmates. 
distrust, and discrimination - in spite of al1 this - the majority 
of deaf individuals make an adequate adjustment to the world. 
(Page 132) 
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In late sixties and seventies statements began to appear on a regUlar 
and acceptable basi s about the cul tura 1 needs and i dent i ty of the deaf 
(Rainer &. Altshuler, 1967). Broader issues were also coming out into the 
open 1n the late seventies and early eighties. Streng, Kretschmer and 
Kretschmer (1985) stated: 
If Piaget is correct in proposing that cognitive growth is 
independent of language, it seems safe to assume that children 
born with severe or profound hearing deficits would exhibit the 
same cognitive characteristics as normally hearing children, 
(page 31) 
Rogers and S10boda (1983) took on one of the greatest myths about 
deaf people, one that can be traced back at 1 east as far as Descartes. They 
said it is: 
clear that we cannot regard the deaf as natural control group of 
peop 1 e wi thout language. We must ri d ourselves of the not jon 
that general theOries of symbollc functioning can be tested 
simply by looking to the deaf as a population lacking linguistic 
capabi lit i es. (page 188) 
Later on in their book they concluded that various eyidences they had 
presented "suggest that the cognitive processes underlying linguistic deyel-
opment are common to deaf and hearing people" (page 191) 
In the early eighties, Savage, EYans and Savage (1981) and Meadow 
( 1980) both wrote that perhaps the types of tests gi yen, the procedures 
used, may haye been enough to inYaHdate any conclusions drawn from them. 
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Linguistic considerations were stressed by both authors and a conscious 
effort was extended to separate linguistic and cogniti ve functioning. 
Stephan Quigley is presently one of the leaders in research in deaf ed-
ucat i on and hi s books \Afi th Paul in 1984 and K1 ng in 1 985 offer 
prescriptives to overcome real" but unnecessary differences in the 
functioning level of the deaf. After stating that whatever differences might 
exist in intellectual or cognitive functioning between deaf and hearing 
people 'was not s1gn1f1 cant to prevent adequate functioning" he concluded: 
educational" occupational and other deficiencies in deaf people 
are the result of our present inabl1ity to fully help deaf people. 
develop and use their abilities rather than the result of any 
inherent deti c1 enci es in those abll i ties. (page 11) 
Finally" Schirmer (1985) continues this descriptive theme with the 
conclusion that deaf and hearing language development is the same (the deaf 
only being delayed) and that the deaf's 
1 anguage curricula should parallel normal language aCQuisi ti on 
in at least three important ways: curricula should incorporate 
a 11 components of language" heari ng i mpai red chi 1 dren shoul d be 
immersed in a language-rich environment" and these children 
should be given the freedom to use nonadult forms." (page 17-
18) 
'we now have trave11ed all the way. From deaf people being somewhat 
11ke ani ma I sand pri mates to deaf people bei ng 11 ke us. I n the research" even 
as we look at the latest wri t i ngs" 1 anguage a I ways is the cornerstone for 
development of the deaf. While important research has shown that cognitive 
19 
abil i ties are intact in the deaf and that 1 anguage is not necessary for 
concept formation the emphasis st111 remains on language. This is probably 
so because, in spite of the fact that reams have been written on cognitive 
process (see section on cognition) little is stll1 understood. 

If you scoff at language study ... how, save in terms of language, will you 
scoff? 
- Mario Pei 
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Many people have played themselves to death. Many people have eaten and 
drunk themselves to death. Nobody ever thought himself to death. 
- Gilbert Highet 
Men ... employ speech only to conceal their thoughts. 
- Voltaire 
.... 
Jig Job .. ." he'. tetting tUM of you Noth;ng y.t ... How about you, Htwton? 
",int he cIoHn't I'e.ll, exut. 
" ... the enormous range of problems confronting investigators of hu-
man cognitive activity requires a commensurate range of types and levels 
and theories. No one of the current approaches - infor mation processing, 
psycholinguistic theory, associative coding theory - can be sufficient by it-
self. One reason is that the structural and organizational properties of mem-
0ry are manifest in quite different ways at levels of analysis. Owing to our 
inability to comprehend all aspects in a Single manageable formalism, we 
find ourselves working with a number of different bodies of theory, and a 
particular investigator's choice of plots in this array depends on both his 
theoretical predilections and empirical problems he happens to be address-
ing. (Estes, 1982, page 213) 
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COGNITION 
Researching and presenting any cogent reports about the discipllne of 
cognitive science is beyond the scope of this paper. Some of the issues in 
cogni tlve science that have individually taken up shelves at 1 ibraries are: 
attention, perception, memory, information processing, imagery, language 
and cogni t i 'Ie deye 1 opment. All are relevant to thi s study, but si nce 1 anguage 
and cognitive development has been the historical issue in deaf education 
that will be the focus here. 
It should be noted that language deyelopment of the deaf has not been 
an important factor in the growth of cognitive psychology, usually receiying 
11 ttl e noti ce in the works of those j nstrumenta 1 in the deye 1 opment of thi s 
new science. Norman's book I'lemory lind Attention (1969), which was an 
j mportant earl y work in thi s area, devoted most of the chapter on aCQui-
5i t 1 on of i nf ormat i on to speech and heari ng channels. 
What have the cogni t i 'Ie psycho 1 ogi sts sai d about thought and 
1anguage? Not surprisingly, like all major discipllnes, almost every pOSition 
has been taken. In 1969 Bruner (another important theoretician of the cog-
nj t j 'Ie movement), j n On J(noH"ing, sal d: 
But 1 anguage 1 earni ng is also concept 1 earni ng, and the pri ce 
one pays for the gift of language is that one also learns to 
operate in terms of the concepts that are codified in a language 
- all the concepts of relationship, of modification, of cause and 
effect. I am not supporting the so-called strong form of Whorfs 
hypothesi s - that language i ne 1 uctab 1 y molds the shape of 
thought - but rather the weaker form which holds that language 
predl sposes a mi nd to certal n modes of thought and certai n 
ways of arranging the shared subjective reallty of a Hnguistic 
communi ty. (Page 165) 
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By 1983, his views had certainly not softened. In fact he was on one 
si de of what has become a cri tl cal issue in the 1 ate 1980's, namely the work 
of Chomsky and others on transformational grammar and the importance of 
the language's structure (syntax) as opposed to meaning (semantics). In In 
Seorch of I'lint1. Bruner sal d: 
Then there were Lev Vygotsky and Benjamin Lee Whorf. Theirs 
was the next step beyond the banal i ty that 1 anguage i nfl uences 
mind and thought. Theirs was the claim that language must 
t nfl uence, must even shape thought - 1 anguage not just as nar-
ratlve or Jabel but as a system for cutting up the world lnto 
categories and relations by virtue of grammar and lexicon. 
(Page 306) 
Wi 1 son ( 1980) was wri t i ng and exp 1 ort ng an almost oppost te vt ew. 
There is abundant evidence that semantic factors playa more 
important role in the form of sentences retained in long term 
memory than do their syntactic structures. An analysis of 
parsing indicates that syntax is Quite secondary to semantics 
but that syntax does play an important role ln generation of 
sentences. In view of all this, lt is hard to understand how 
Chomsky, and his fo11owers, can make such strong 
psychological claims on the basis of largely syntactiC 
regularities. Its seems clear that all plausible psychological 
mode 1 s of I anguage users must have a strong emphasi s on 
semant i cs. (Page 137) 
This appears at this point to be a major crossroads for those 
educators of sensory impaired; that the sensory impairment will not in and 
24 
of itself cause cognitive impairment; that the cognitiye structure, lying 
intact, would retain all 1ts semantic abilities and; that, given adequate 
instructional and communicative techniques, normal knowledge acquisition, 
retention, recall and use would be expected. 
Bef ore chang1 ng the focus a lit tIe, one fi na I word by Jerry Fodor 
( 1 915) a I so proyi des hope that sensory i mpai rments, if unaccompani ed by 
cognitive injury, might be less of a determinate for fanure: 
My view is that you can't learn a language unless you already 
know one, it 1sn't that you can't learn a language unless you've 
already learned one .... the language of thought is known (e.g., is 
the medium for the computations underlying cognitive pro-
cesses), but not 1 earned. That is, it 1 s innate. (Page 65) 
The cognitive psychologists both ask for and give support to people 
involved in many other disciplines. Hence, there is more talk of a cognitive 
science made up of psychologists, linguists, anthropologists and neuro-
biologists to name a few. The Mind's New Science by Gardner (1 981) and 
Mind Design edited by Haugeland (1981) look at many of the issues 
deve I opi ng in cogni t i on by persons other than psycho I ogi sts. Art i fj c1 a I 
intel1igence, intentional systems, linguistics and neuroscience are areas 
bei ng exami ned by a vari ety of di sci pI i nes. It is interest i ng to note the 
struggle in the computer-mind paradigm between what is thought and what 
is language. 
Jason Brown (1 911) in hi s book on neuro 1 ogi cal di sorders speaks of 
cognition being elaborated through language and Gazzangia (1984) concludes 
one sect i on on I anguage and cogni t i on by sayi ng that language is the means 
of reporting mental computations, but is not the system for carrying out 
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these act i vi ties. Both of the sources adhere more to the sci ent i fj c mode 11 
but support there being two independent systemsl thought and language. 
The work of the neuro-biologists has provided a great deal of infor-
mation on the structure and operation of the brain. This information has 
been reported in medical booksl popular paperbacksl journals and even the 
Reader's Oi gest. Sci ent i st have proyi ded us wi th very di screet i nf ormat i onl 
such as: 
When a word is heardl the sound is initially received in the 
primary aUditory cortex, but the signal must past through the 
adjacent Wernicke's area if it is to be understood as a verbal 
message. When a word is read, the visual pattern (from the pri-
mary visual cortex) is transmitted to the angUlar gyrusl which 
applies a transformation that elicits the auditory form of the 
word in Wernicke's area. (Scientific Amencanl Page 113) 
Sml th (1984) noted that: 
What is intriguing, particularly in a book dedicated to the 
brain, is that the sense organ itself .. whether eye or ear .. 1s 
much more frequently the cause of sensory defect than the 
cortex or other nervous tissue. The brai n seems to haye a 
resilience which mere lenses, tympanic membranes, cochleas 
and corneas do not. They fall, frequently. The brainl or so it 
seems, wi 11 continue to interpret ana 1 yze I comprehend and 
decipher what comes its way. (Page 386) 
The exp 1 orat ions of sci ence, whether in computer researchl 
physiology or neural-biology, haye not shown that there is a necessary 
relationship between dysfunctional sensory organs and abnormal cognitiye 
functioning. Most of what is shown assumes an adaptability of our cognitiye 
processes to the external worl d. 
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The mi nd and brai n are wondrous systems. They are at once au-
tonomous and dependent; they are ever-adapting and predictable. The senses, 
man's contact with the physical world, seem to playa cntical role in the 
successful survival and evolution of our brains and of man himself. 
And yet. ...... thl s autonomy, thi s adaptabill ty may i ndi cate that that 
which appears to be real (e.g. , that deaf chlldren have always suffered cog-
nitively desplte the best of instruction - which indicates some "lesser-
ness" about them) may only be cultural, learned and restricted. 
Big Bob and the Apple on the first page of this sectlon are the truth. 
Somet i mes 1 t grabs us out of our chal rs; somet i mes it hi ts us on the head. 
And sometimes, after it has done one, or both, of those, we deny it. The 
1 at ter appears to have been the practice of both teachers and admi nl strators 
in speCial education. We need to be tuned to the world of research so that 
when truth is there we recognize it. 

Do what you can, with what you have, where you are. 
- Theodore Roosevelt 
Society attacks early when the individual is helpless. 
- B.P. Skinner 
Everyone is the Child of the past. 
- Edna G. Rostow 
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In most instances the educable retarded child is not known to be 
retarded during infancy and early childhood. His retardation and growth in 
mental and social activities can be noted only if observed closely during the 
preschool years. Most of the time the growth is normal and his retardation is 
not evident until he shows poor learning ability in school. In most instances 
there is no obvious pathological conditions that account for his retardation. 
(Kirk, 1972) 
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OTHER HANDICAPPING CONDITIONS 
This section of research takes a brief look at the two other handicap-
ping conditions present in this case study: Orthopedic impairments 
(specifica11y cerebral palsy) and mental retardation. Mental retardation is 
presented as existing without other conditions present and coupled with a 
heari ng i mpai rment. The perspect i ye I of course, is what these except i ona 1 i-
ties haye on cognitive functioning. 
Orthooedi c and Neuro 1 09i cal I moai rments 
A neurologically impaired indiyidual is one whose handicapping 
condition is due to lack of complete development or injury to the central 
nervous system. 
Cerebral palsy (cerebra1=brain, palsy=motor disabllity) refers to a 
motor di sabill ty caused by a brai n dysfunction. 
Kirk (1972) pOints out that an "important point to remember is that a 
brain damage which results in the motor disability ca11ed cerebral palsy can 
also cause language, speech, writing, and other disorders ... (page 352) 
The United Cerebral Palsy Research and Educational Foundation 
pamphlet states that "In addition to .... motor dysfunction, cerebral palsy 
may include learning difficulties, psychological problems, sensory defects, 
......... (page 353) 
"May· needs to be the operative word here. Kirk (1972) concludes the 
discussion on cerebral palsy by saying, "There is actually little direct 
relation between inte11igence and degree of physical impairment in cerebra1 
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palsy. An individual with severe writhing or uncontrolled spasticity may be 
intellectually gifted while one with mild" almost unnoticed physical 
involvements may be severely mental1y retarded." (pages 359-360) 
Pre-natal neurological damage resulting in cerebral palsy would not 
necessarily result in cognitive dysfunctions" nor in any form or degree of 
retardation. Retardation could be present in the same individual because of 
the same etiology as the cerebral palsy or for other unrelated" and unfortu-
nate" reasons. For instructional purposes" however" the neurological insult 
need not be addressed as much academically/cognitiyely as phYSically" such 
as the use adaptive technological devises. 
Finally, because brain dysfunctions due to developmental deficiencies 
or damage can mani fest themselves in non-cogni t i ve aberrat 1 ons when they 
are present in an individual with another handicapping conditions that do 
effect cognitive functioning (such as retardation) the result may be only 
additive and not multiplicative. That is" the physical impairment may add 
barriers to remediating the mental impairment" but not interact in such a 
way as to create a learning style unl1ke a non-physically impaired mentally 
retarded child. (This argument will be reversed in the section dealing with 
mentally retarded deaf.) 
Mental Retardation 
Reams of paper could and haye been used in discussions of mental 
retardation. For the purposes of this paper the cognitive abilities and pot en 
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tialltles of the mildly retarded (55-70 101 also referred to as the educable 
mentally retarded) will be the focus. 
Oefi ni t 1 ons seem at times to h1 gh light dl ff erences rather than 
spot Ii ght agreementl however a broad defl ni t 1 on of menta I retardat 1 on that 
seems to satisfy most of those concerned refers to mental retardat10n as 
subaverage general 1ntellectual function1ng (as measured by standard1zed 
intelligence tests) exist1ng concurrently w1th def1c1ts in adaptive (social) 
behaviorl and manifested during the developmental period (up to age 18). 
Ki rk (1972)1 Meyen (1978) and Moores (1982) have defi n1 t 1 ons that contai n 
these essential pOints. 
Aga1n l the focus is on significantly subaverage general intellectual 
(cognitive) functioning. What expectations can be reasonably held for these 
students in out educational system? In general l the mildly retarded chlld 
has potentiallties for development of (1) minimum educabillty in the 
academiC subjects of the school l (2) social adjustment to such a point that 
(s)he can get along independently in the communitYI and (3) minimum 
occupational adequacy to such a degree that (s)he can later support himself 
partially or totally at the adult leyel. In terms of intellectual and academic 
characterlsticsl Kirk (1982) states: 
The mil dl y menta 11 y retarded chil d performs poorl y on verbal 
intelligence tests. His 10 tends to be in the range from 50 or 55 
to 7S or 80. This implles a rate of mental development 
approximately one-half to three-fourths that of an average 
child. 
Retarded menta I deye 1 opment may include slowness in 
maturation of specific intel1ectual functions needed for school 
workl such as being significantly low in memory for auditory 
and vi sua 1 materi a 1 s I general j zj ng abl1 j ty, language abl11 ty, 
conceptual and perceptual abilities} imagination and creative 
abilities, and other functions considered basically intellectual. 
The educable mentally retarded child is not ready for reading} 
writing} spelling, and arithmetic when he enters school at the 
age of 6 unless he has speCial abi 1 i ties. He does not begi n to 
acquire these skills until he is about a years old or even, 
perhaps, until he is 11. This delay in learning is related to 
menta 1 age} not to chrono 1 ogi ca 1 age. 
The rate at whi ch the chil d progresses 1 n school is 
comparable to his rate of mental development} that is} about 
one-hal f to three-quarters the rate of the average chil d. He 
should not be expected to cover a year's material in a year's 
t i me, as do average chil dren. 
At the end of his formal school career his academic 
achi evement will probably have reached second- to si xth-grade 
level, depending upon his mental maturation and/or special 
abi 1 i ties. (Pages 195-196) 
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Though these descriptions are somewhat simplified and certainly don't 
take into account the strengths of individuals} the indications that the pri-
mary effect of mental retardation is impaired cognitive processing are 
inescapable. Education strategies in general include a narrowing of both the 
scope and sequence of the activities of a regular education classroom. 
Menta 1 Retardation and Deafness 
It is all too common to find chlldren with multiple handicaps. Injury, 
bi 01 ogi calor envi ronmenta 1 si tuat ions, can cause many i ndi Yi dua 1 s 
identified as having a particular handicapping condition to actually be 
suffering from multiple physical and mental handicaps. Deafness or hearing 
impairment is often accompanied by other exceptionalities, mental 
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retardat 1 on bei ng one of the most common. Moores (1982) offers an 
excel1ent summation of the educational ramifications of this multiple 
condition: 
The problems of an individual who 1s both deaf and retarded are 
not add1 t i yeo They cannot be understood as represent 1 ng the sum 
of the problems of deafness plus retardation. Instead, the 
deafness and retardation interact ina mul t j p 11 cat i ve way, pre-
senting unique, Qualitatively different patterns. Just as the 
problems faced by a deaf retarded 1ndividual differ from those 
of a deaf person or a retarded person., the training and 
Qualifications of professionals working with the deaf retarded 
must be qualitatively different from those working with the 
deaf or with the retarded. (page 286) 
This multiplicative interaction is critical to the success of any 
educat i ona 1 or remedi a 1 program. The chi 1 dis not the sum of hi s/her 
handi cappi ng condi t ions, but j ts' product. As stated in the prey; ous research 
section on deaf education, deafness has historically been viewed as creating 
a "cognitive" problem. Couple this with an intellectual dysfunction as seyere 
as mental retardation and the expectation and achieyement leyel of the 
student plummets. 
Learni n9 Di sabll i ty 
Because one of the students in this stUdy has been funded in a specific 
learning category and functionally seems to manifest none of the 
characteristic behaviors of the other students, the fo11owing definition from 
Kirk (1972) provides the common ground 1n statements about spec1fic 
1 earn1 ng d1 sab1l i t 1 es: 
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The learning problem should be specific and not a correlate 
of such other primary handicapping conditions as general 
mental retardation, sensory handicaps, emotional disturbance, 
and enyi ronmenta 1 di sadvantage. 
The chil dren must have di screpancl es in thei r own growth 
(intraindividua1 differences) with abl1it1es as well as 
di sabi 11 ties. 
The deficits found in a chlld must be of a behayioral nature 
such as thinking, conceptualization, memory, speech, language, 
perception, reading, writing, spelling, arithmetic, and related 
abi11 ties. 
The primary focus of identification should be 
psychoeducat i ona 1. (Page 44) 
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Our present society has one motto: "There is a light at the end of the tunnel." 
I believe that the motto of our ground shift should be: "There is darkness at 
the end of the light." 
That darkness is rich. It is the absence of light. It is the presence of imagina-
tion. 
- From Through Ihe Co_puler Dukly (Coppola) 
~--.............. 
..... 11, I·v. got ",eM' mIl gr.adts ,..~ , Ilthough 
I'm 1ff'ltd not tvtr1lOnt Wt will bt movin9 up. 
But what the computer can do as a condition of thinking, as a question 
of consciousness. indeed, as a new metaphor for discovering the emotional 
eIpressions, the philosophical eIpressions of the human in a relationship to a 
network of possibilities, is yet to be discovered. Or. rather, that the act of 
discovery in the ground of the computer is yet to happen. In this sense, the 
computer is not a tool. It is not even a prosthesis of the human ability to 
compute. It is an environment. It has the same quality as the natural world 
in which angles, perspective, light and shadow, chiaroscuro, patterns and 
forms, and structures can be discovered. (Coppola, page 9) 
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COMPUTERS IN EDUCATION 
The early and obvious problem with researching computer-based 
instruction (and other of the new technological appllcations) is the lack of 
both deflnitive and longitudinal studies. Many of the studies are anecdotal 1n 
nature and are not typical of systematic .. scientific studies usua11y required 
to base descri pt i ve and predi ct 1 ye statements. 
Notwithstanding this llmitation, many of the early studies appearing 
1 n prof essi onal journal s and textbooks confl rm obseryat i o~s and experl ences 
made by the "users" of computer instruction, namely .. teachers. 
The follow1ng four p01nts are offered as an overview of current 
research in computer app 11 cat ions 1 n earl y wri t i ng and readi ng act i vi ties. 
They are taken from Apple Learning Series: Early Language produced by Apple 
Computer .. Inc. 
I. For young children. learning to write is easier and more 
en j oyab I e wi th computers than wi th penci I and paper. 
- Young chil dren can stri ke keys on a keyboard more easil y than they 
can form let ters by hand. Hence .. computers encourage chil dren to engage in 
the mental activities associated wi~h writing instead of diverting their 
attention to forming letters with pencll and paper. (Daiute .. 1985: Anderson 
et a1., 1985) 
- Young chlldren writing with computers can make changes Quickly 
and easll y wi thout sacri fl ci ng neatness. Chll dren who wrote two ston es .. 
one by hand and the other on the computer .. made many fewer errors using 
the computer. When the same chlldren redid their handwritten and 
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computer-wri t ten stori es ~ the handwri t ten versi ons had many new 
mistakes~ whlle the computer versions were virtually without errors. (Levin 
et a1., 1984) 
- Computers attract and hold attention of young children, which 
makes writing more enjoyable for them. As a result, chlldren using word 
processing have positive attitudes towards writing. (Bruce &. Rubin~ 1984; 
Shade et al., 1986) 
2. Computer-assisted writing enhances the quality of children·s 
writing. and reinforces social skills. 
- When students write with computers, they are more likely to inter-
act during the writing process. Students working in pairs tend to read and 
discuss each other's writing. As a result, they articulate plans, reYise more, 
and consi der more a 1 ternat i yes, whi ch leads to hi gher-Qua 1 i ty wri t i ng. 
(Mehan, Maroules, &. Orale, 1985; Bruce, Michaels, &. Watson-Gegeo, 1985; 
Dickinson~ 1986) 
- Preschool chil dren worki ng on computers f or several weeks shi fted 
from self-centered actions to peer-oriented helping and teaching actions. 
(Shade et a1., 1986) 
- An important first step in learning to communicate through writing 
is to develop a sense of audience. The easy accessibility of computer-
assisted writing~ through both printed output and disk flles, increases the 
audi ence of student wri ters. Thi s gi yes students a stronger sense of purpose 
in thei r wri t i ng. (Bruce, Mi chae 1 s ~ &. Watson-Gegeo, 1985; Rubi n &. Bruce, 
1985) 
3. Children can substantially improye their writing with 
computers. 
- When Chil dren wri te wi th computers instead of pencil and paper, 
they: 
-Write longer compositions 
-Wri te more often 
-Make fewer mi stakes 
-Are more likely to revise their work 
-Produce hi gher-Qual i ty wri t i ng 
(Reil, 1985; Levin et aLI 1984; Bruce &. Rubin, 1984) 
4. The benefi ts of computer use j n earl y language deye 1 opment 
depend on the 1 earni ng enyi ronment created by the teacher. 
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- Computers are a supplement to writing instruction, not a replace-
ment for it. Learni ng occurs when teachers integrate the technology wi th 
sound instruct i ona 1 strategi es. Teachers need to gUi de students by model i ng 
revision strategies, encouraging students to take risks, and proyiding feed-
back on their writing. (Balajthy, McKeveny, &. Lacitignola, 1986; Reil, 1985; 
Bruce &. Rubi n, 1984) 
- The benefi ts associ ated wi th usi ng computers in 1 anguage deye 1 op-
ment depend on how the teacher uses the technology in the classroom. 
Students' writing improyes when teachers (1) organize the classroom to 
f aci 1 i tate interactions bet ween students and teachers, and (2) create 
1 earni ng enyi ronment that encourage act i ye part i ci pat i on. (Bruce, Mi chae 1 s, 
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&. Watson-Gegeol 1985; Brucel Michaelsl &. Cazdenl 1985; Rubin &. Brucel 
1985; Rlel l 1985.) 
AN ADDENDUM 
The bulk of this section on computer education has looked at the 
practical l the behavioral, aspects of computer. We have talked of kids and 
teachers and taken a "grasp-able" look at implementation. Concentration on 
this view of computers surely prevents a discovery of the larger Questions 
and speculations about the future of man and technology. 
Recalling Coppola's (1981) statement from the first page that 
computers are an "envi ronment" rather than a tool, we can detect that there 
are those out there who are looking at computers from psychological and 
philosophical perspectives. Haugeland (1981), in his book Mind Design, takes 
thi s even further: 
The basi c idea of cogni t i "Ie sci ence is that i nte 11 i gent bei ngs 
are semantic engines - in other wordsl automatic formal 
systems wi th i nterpretat 1 ons under whi ch they consi stent 1 y 
make sense. We can now see why thi s includes psychology and 
artificial intelligence on a more or less equal footing: people 
and intelligent computers (if and when there are any) turn out 
to be merely different manifestations of the same underlying 
phenomenon. (368) 
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A great deal of 1 nterest and research has been st 1 mul ated by computer 
metaphors 1n intelligence and cognitive (information) processing. Educational 
classrooms will be both a laboratory and a beneficiary of this research. 
SUMMARV OF RESEARCH 
The review of the literature presented above is not inclusive of all 
the work being done 1n each of the fields. (That is the safest statement 
made in this paper.) For example, a great body of current llterature 
indicates that computer programs are not solving all the illiteracy problems 
in our classrooms. Other areas have also yielded volumes of information 
that has not been addressed. 
The research presented touches upon those issues that concern this 
present work. The hi ston cal assumptions about the effects of deafness, 
what cognit1ve theorists are saying about structures and functions of the 
brain, and the positive effects on appropriately designed computer 
app 11 cat 1 ons are 1 ssues important to the exp 1 orat ion taki ng place. 
Exp 1 orat ion is the key word in deve 1 opi ng the research approach. In 
exploratory case studies the data is open to interpretation. This will be 
influenced by the assumptions of the interpreter. The review of the 
llterature is also influenced by these assumptions. As Vin says, 
Budding investigators think that the purpose of a llterature 
revi ew is to determl ne the tlnsJ+'ers about what 1 s known on a 
topic; in contrast, experienced investigators review previous 
research to develop sharper and more insightful questions 
about the topic. (page 21) 
lP 
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Facts do not cease to exist because they are ignored. 
- Aldous H uIley 
Get your facts first, and then you can distort them as much as you please. 
- Mark Twain 
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Obviously, a man's judgement cannot be better than the information on 
which he has based it. 
- Arthur Hays Sulzberger 
Of making many books there is no end; and much study is a weariness 
of the flesh. 
Let us hear the conclusion of the whole matter: Fear God, and keep his 
commandments: for this is the whole duty of man. 
For God shall bring every work into judgment, with every secret thing, 
whether it be good, or whether it be evil. 
- Ecclesiastes 12: 12 -14 
CHAPTER 3 
METHODS AND TECHNIQUES 
I NTRODUCT I ON 
In his book" Case Study Research. Robert K. Vin (1964) presents a 
design model for case study research. He defines a case study as: 
an empiric"!!1 inqiliry that: 
-investigates a contemporary phenomenon within its real-life context; when 
-the boundan es bet ween phenomenon and context are not c 1 earl y eVi dent; 
and in which 
-multiple sources of evidence are used. (page 23) 
Thi s methodology lends 1 tse 1 f to research work j n a classroom 
conducted by the classroom teacher. The real-life nature is not disturbed 
and" given the proper link between propositions and interpretation of data" 
mul t j p 1 e sources of eVi dence help to separate phenomenon and context. 
This case study was a natural progression from the early subjective 
observat ions made by the researcher. I twas evi dent that what was bei ng 
viewed contained significant information about learning styles and abilities 
1n a hearing impaired classroom. On the other hand" "why" Questions were 
not evident. To explore rather than to explain was indicated. 
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QUESTIONS AND PROPOSITIONS 
Since the case study developed for this research was exploratory, the 
questions posed here and for which the focus of the research remained was not 
why or how, but what. A change agent, total curricular involvement of 
microcomputers and other video media, was introduced after a two month base 
period. Based on this change, one question, and the propositions generated by it 
dominated this research. 
How do efficient acquisitions systems in the classroom 
effect academic behavior, social behavior, independent 
activity choices or student, peer and adult 
expectations? 
Three propositions directed the data collection / analysis of this re-
search. They are based on increased information acquisition, storage and re-
trieval capabilities of the students involved in the research: 
As knowledge (cognitive structures) increases in these students: 
- the rate of academic production will increase as measured by word 
output on two selected writing activities. 
- times of independent activities will be focused on productive 
(academic or social) projects as measured by observation of 
behaviors during an unstructured period each class day. 
- self -concept will improve as measured by student. peers and 
significant adults giving anecdotal accounts during interviews, 
discussions or conference 
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Standardized inventories and protocols will not be used because of 
reliability concerns and their applicability to this population. 
This will be a multiple case study as each student will be observed and 
data collected on their individual activities. The same data will be gathered 
about each student (see below) so that single- and cross-case interpretations 
can be made. A hypothesis-generating variation of the eIplanation-building 
process used in analysis will be employed. This is used not to conclude a study 
but to develop ideas for further study. 
In the neIt few pages each student involved in the study will be 
presented, giving an overview of their placement history, other relevant 
information, and their present academic functioning. After that, some anecdotal 
information will be offered to offer clarification as to when and how the room 
makeup came to be and any interactive dynamics within the student group 
that shaped the progress of this study. 
Name: Terry 
Birth Date: 6-17-77 
Fundi ng Category: 441 
Guardian: Mother 
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Terry presents a textbook example of people supplanting procedure in 
special education placement. As will be shown, Terry's placement history in 
our district has followed the course of most insistence by his mother. 
Terry began ki ndergarten at age 5 years 3 months. He had a poor year, 
especiall y noted were group behavi or problems, and was retai ned. He 
repeated kindergarten in Fall, 1983. By March, 1985 his work was such that 
he became a focus of concern. He was referred to the multi-disciplinary 
team (MDT), whi ch cons] sts of counselors, psycho 1 ogi sts, nurses, teachers, 
reading speCialists, principals and others who may have interest or 
expertise, and was found to be mildly mentally retarded. He was placed in a 
se 1 f -conta] ned speci a 1 educat j on room in May, 1984. He completed the 
school year and returned to the same classroom for the 1984-1985 school 
year. 
In March of 1985, Terry's mother withdrew him from the special edu-
cation program (against the district's advice) and he was placed in a regUlar 
education room. Within two weeks he was referred by his classroom teacher 
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to be staffed for a behavior disorder room. Given his past history (plus the 
consci ousness of hi s mother's at t i tude) he was gi yen temporary placement 
in a resource room with a full-time aide. In June of 1985, he was again 
tested and found to be not mentally retarded, but, in fact, suffering from a 
hearing loss' (Not surprisingly, this mol1ified the mother's concern about 
Terry being classified as mildly menta11y retarded. It was obvious that 
"hearing impaired" was a more acceptable funding category.) He began the 
1985-1986 school year in a resource room at his home school. His behavior 
became so di srupt i ve and hi s progress so negl i gi b 1 e, that in December, 1986 
he was moved on the authority of the district's placement facilitator 
(agai nst the ad vi ce of the entire MDT staff who di d not vi ew Terry's pri mary 
handicapping condition as hearing impairment) to a self-contained hearing-
impaired room. 
Terry's academic level remains very low. His language and reading 
abilities remain in the pre-primer / primer leyel, while math is somewhat 
higher (2nd to 3rd grade). 
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Name: Gary 
B1 rth Date: 6-05-77 
Funding Category: Multiplehandicapped 
Guardian: Mother and Father 
Gary's funding category was determined by extensive testing and 
medical referrals before pre-school placement. Because of cerebral palsy 
and 10 scores he Qualified under Washington Administrative Code to be 
classified as multihandicapped. 
Gary began preschool in a room with mostly mildly retarded students. 
The district's classroom that contained orthopedica11y impaired students 
was i nappropri ate because the students were more 1 nvo 1 ved menta 11 y. He 
continued to progress from preschool into the regUlar self-contained 
program in rooms funded for mil d mental retardation. 
Beginning in the school year 1983-1984} Gary begin to use sign lan-
guage as expressive communication (receiving auditorially). This was seen 
as a positive academic and communication channel because his cerebral 
palsy prevented him from speaking and the electronic voice output deVices 
were crude and hard for him to use. This training in manual communication 
continued through the next two school years (including requests by the 
classroom teacher for extra support services in sign language). 
Because he was progressl ng through vari ous c 1 assrooms ( a 11 funded 
mlld mental retardation), placement stafflngs were held each of the next 
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two academic years. In both of them at least one of the MDT members cau-
t 1 oned agal nst placement 1 n a self -conta1 ned room for the heari ng-l mpal red 
and urged purchasi ng one of the newer voi ce output dey] ces. Despi te these 
recommendat 1 ons I Gary was placed 1 n a classroom for heari ng 1 mpa1 red at 
the start of the 1986-1987 school year. He rema1ns in that class and is stll1 
funded multihandicapped. 
Gary functions academically at the first grade leyel in all subject 
areas. Both hi s classroom teacher and commun1 cat 1 ons d1 sorder spec1 a 11 st 
haye expressed concern about hi s regressi on in the use of Engl j sh syntax 1 n 
written communication and feel the more conceptually based s1gn language 
usage may be furtheri ng thl s regress10n. 
Name: Mary 
Bi rth Date: 8-22-76 
Fundi ng Category: Deaf 
Guardi an: Mother 
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Mary is an e 1 even-year-o 1 d deaf gi rl whose placement hi story has 
been predictable and appropriate. Because of the severity of her hearing 
loss, servi ces were sought and provi ded earl y. 
There are i ndi cat ions that medi cal and audi 01 ogi cal servi ces were 
sought pri or to Mary's thi rd bi rthday, however the fj rst evi dence of an 
educational entity addressing the problem was in November of 1979 when 
-Mary was 3 years 3 months. The school di stri ct in the lacey, Washi ngton 
area tested Mary across broad areas of intellectual and physical functioning. 
She was referred by her parents. Mary was found to have a profound sensori-
neura 1 heari ng loss wi th the expected recept i ve and expressi ve 1 anguage 
deficits. The intellectual and cognitive tests administered, although not 
tota 11 y re 1) ab 1 e because of age and standardi zat i on cons) derat) ons, gave no 
indications of anything but average functioning. 
The next school year Mary moved to her present location and was 
placed in a room for the hearing impaired. Nothing significant happened in 
terms of assessments or academic placement until the normal three year 
reeYa1uation in Aprll, 1983. During this evaluation the psychologist, who 
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could not communicate in sign language} found that Mary was functioning on 
an i nte 11 ectua 1 1 eve 1 above her chrono 1 ogi cal range. Despi te a few cautions 
about visual-motor integration} the report showed a chlld with no 
Sl gn1 fl cant cogn1 t 1 ve problems except deafness. The classroom teacher 
quest 1 oned th1 s assessment because of cogn1 t 1 ye d1 ffl cul t 1 es Mary was 
experi enci ng in the classroom. 
The three year reevaluation completed in June of 1986 lndlcated 
resu1 ts radi ca 11 y di ff erent. On the request of the classroom teacher Mary 
was given the cognitive tests by a psychologist trained 1n sign language and 
deaf education. Mary was found to be functi oni ng academi ca 11 y two to three 
years behind her chronological age. These results were more in line with the 
classroom teacher's observations and were in part at tri buted to her home 
enyi ronment wht ch had deteri orated over the years. 
Mary was placed in her present classroom at the beginning of the 
1986-1987 school year. She cont1nues to be severely academically delayed 
in reading and language. She is doing math at about the 5th grade level. 
Name: Geri 
Birth Date: 9-27-77 
Funding Category: Hearing-Impaired 
Guardi an: Mother 
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Geri's placement hl story offers another ill ustrat 1 on of how support 
servl ces for a sensory 1 mpai red student are not always what they seem. 
Good 1ntent10ns can also pave the road to poor educatlon. 
Geri began her 1 nvo 1 vement 1 n speci a 1 educat 1 on 1 n a preschool pro-
gram ln an adjacent school district. She was assessed as hard of hearlng at 
the 6ge of three on referral by her mother. She was placed in a half-day pro-
gram in the 1 980-1 98 1 school year. She came to her present placement 1 n 
Septemberl 1981. She was 1 n a hal f -day self -contal ned room for the 1981-
1983 school years. The followlng year (1983-1984) she partlclpated ln the 
self-conta1ned program for one/half day and the regular klndergarten for the 
other. 
Based on her perceived experience in successfully comp1etlng the 
ki ndergarten program it was deci ded by the mother and the speci a 1 educa-
tion teacher that Geri would be placed ln a regular first grade program for 
the 1984-1985 school year. She completed that yearl but her regular educ8-
t i on teacher f e 1 t that she needed more support ina resource-llke room set-
ting. The following year (1985-1986) the self-contained teacher for the pri-
mary hearing-impaired served as a resource to the regular education teacher 
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and progress seemed to be bei ng made, so much so that she was to be placed 
the following school year in a regular education room without support ser-
vices. 
1986-1987 prayed to be a watershed year for Geri and regul ar edu-
cation. Her cumulatiye lack of progress in basic skills, that should haye been 
addressed earlier, had by this time became undeniable. The IEP conference in 
the spring of that year indicated a desire on the part of the mother for full 
time hearing impaired self-contained placement because of her concern for 
Genis academic progress. 
Gen is currently on 1 eve 1 in math and approxi mate 1 y one and one/half 
years behind in language and reading. Her difficulties appear to be caused 
more by the lack of appropriate instruction than any inherent cognitive or 
i nte 11 ectua 1 process 
Name: Larry 
Birth Date: 6-14-75 
Funding Category: Multihandicapped 
Guardi an: Mother 
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Larry's placement and medical file indicates that he .. at various 
times .. has been diagnosed as hearing impaired .. ataxic (cerebral palsy) .. 
menta 11 y retarded and seri ous 1 y emot i onall y di sturbed. He has had a heart 
operation and has cranio-facial deformities that has led to speech 
difficulties. 
Larry's difficulties began before he was born. While in her sixth 
month of pregnancy wi th hi m hi smother reQui red hospi tall zat ion for a per-
i od of one week because of b 1 eedi ng and pai n. Hospi ta I records i ndi cate 
obvious problems noted at birth. After birth .. and because of the evident 
physi ca 1 handi caps and di ffi cuI ties wi thi n the f amil y structure .. Larry was 
removed from his home and placed in a foster home in Oregon. Larry has a 
brother who is three years older and. was at thi s time evi denci ng severe 
emot i ona 1 problems. 
Larry lived in various foster homes over the next two and one-half 
years. He had extensive medical, audiological .. intellectual and behavioral 
assessments and recommendat j ons. He was found to have mi 1 d cerebral 
pa I sy .. a severe conductive loss in hi s r1 ght ear and a mi 1 d conduct j ve loss in 
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his left earl an 10 of about 55 and severe emotional problems. He came to be 
served by the Portland Regi ona 1 Program for the Heari ng-I mpai red. 
1 n the Fall of 19831 Larry re j oi ned hi smother in her home and started 
school in his present location in Januaryl 1984. He was found to be from 3 to 
5 years behind in all academic areas in a reevaluation in Marchi 1985. Since 
that time he has continued in the hearing impaired program and his three 
year reevaluation (Februaryl 1988) continues to indicate a chUd functioning 
well below his chronological age. Generally he is pre-primer to primer in 
readingl non-functioning in written language and 1 st-2nd in math. 
Lest it appears that no good things are happening to this childl a stUdy 
of the behavi oral notes from hi s fi rst contact wi th prof essi ona1 s to the pre-
sent clearly indicates a marked changel from a physically aggressivel dis-
rupt i ve studentl to one whose present summary statements i ndi cates a 
fri endl YI huggi ng student. 
Name: Carri e 
Birth Date: 11-16-16 
Fundi ng Category: Deaf 
Guardian: Mother and Father 
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Carrie's inclusion into the world of special education did not begin 
until she was two years} five months old. Prior to that time she was} by all 
observations} a normal, healthy child. In April} 1979 Carrie became sick 
with meningitis and subsequently lost her hearing. Prior to that time she 
had normal speech and 1 anguage acqui si t ion. 
In June} 1979} Carrie} after having been assessed earlier in the 
Spring, was included in a early childhood home instruction program 
sponsored by the Uni versi ty of Washj ngton (The f ami 1 y 1 i ved in northern 
Washington at this time.). This was a model program for hearing impaired 
infants and their families. The assessments included a full battery of 
cogni t i ve, behavi ora 1 and physi ca 1 tests that concluded that Cam e was a 
mentally bright child (Approximate 10 - 125) who had suffered no other ill 
effects from the meningitis (although there was some concern about 
vestibular damage that has not manifested itself to date). This program 
cont i nued through January of 19aO. I n the summer of 19aO the f ami 1 y moved 
to southwest Washington and Came began her present placement in the Fall 
of 19aO. 
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She began j n thl s dl strl ct at age three and has continued 1 n the pro-
gram until the present time. Her three year reevaluations have indicated a 
constant pat tern of growth wi th no cautions thrown 1 n by assessment mem-
bers of the MDT staffs involved. Academically she is at or above her chrono-
1 ogi ca 1 age i n all areas and is a strong 1 earner. Socl all YI because she has a 1-
ways lacked a peer group, she is immature. Suggestions for placement at the 
Wash' ngton State School for the Deaf have been rejected by her parents. 
Name: Shari 
Birth Date: 10-22-76 
Funding Category: Hearing Impaired 
Guardian: Mother and Step Father 
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Shari's personal history has been as critical to her as the hearing loss 
she suffered pre-natally. Her famlly was in turmoll at the time of her birth 
and broke up shortly thereafter. She stayed with her father who eventually 
moved to Texas where she began her educational experience. Her placements 
during this time are sketchy at best" but it appears she began in the public 
schoo 1 system j n a preschool program and at some poi nt at tended a state 
school for the deaf. She was exposed to sign language during this time. 
Shari's custody changed approximately two years ago. She moved to 
Washington to live with her mother and step-father. What eyer personal 
problems existed apparently have been resolved and the home appears Quite 
stab 1 e and healthy. Her current f ami 1 y has neyer used si gn 1 anguage, but are 
not against its use in the classroom. 
In September" 1966 Shari was placed 1n her present school. She was 
assessed as being deaf in her right ear and having a severe loss in her left 
ear. She was placed in the primary self-contained hearing-impaired room 
and seemed to be progressi ng sat i sf actoril y. Thl s school year saw a change 
in the population of the room from hard-of-hearing/deaf to behavioral 
di sorders and mul t 1 handi capped (non heari ng-i mpai red). Her classroom 
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teacher began recommending a placement change (to her present room) 1n 
October .. 1981 because of audiological indications of a further hearing loss 
and more appropri ate instruct i ona 1 focus. Thi s placement fj na 11 y was 
accomp 1 i shed in February, 1988. 
Shari is currently in the third grade .. but is functioning between one 
and two years behi nd in her basi c ski 11 s. The reason for thi sis not apparent 
because she appears to be inte11igent and enthusiastic. 
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Thls classroom, as wlth most special education classrooms ln public 
schools, ls not a stable, never changlng, entity. Instead it ls an always 
growing, sometimes harmonlous, sometimes discordant, livlng 
mani f estat i on of the van abl1l ty of humankl nd. 
Three student (Carri e, Larry and Mary) have been wl th the he an ng 
1 mpai red program the longest. Because of thei r si mi 1 ar ages, they have 
often been together over the last four years. 
Carrl e and Mary, despl te broad di ff erences in abll i ty, are the best of 
friends. Larry, who was the terror of the school, is now the favorite of most 
of the adults in the building. 
Geri can be likened to a lamb, always fearful and ill at ease. Dld 
failure in the regular education classroom do that? 
Terry is our bully. Sullen and morose when challenged, he is perceived 
as a danger by the others. 
Sharl is new. She is 11ght and lnnocent. Maklng no demands, she has 
confused her instructors with her obvious abilities and painful deficits. 
Gary ls very immature. He stl11 has "accldents" ln his pants and cries 
at the least provocatlon. He ls seen by a variety of speclalist every week. 
His mother still uses baby talk with him, but insists we treat hlm "l1ke a 
man". 
Mary can be frustrating. All cognltlve lndices polnt to normality, yet 
her comprehension of the world is mlnima1 to nonexistent. She comes from 8 
strange environment of no effective communication and seems to love it 
very much. 
Larry gets angry because he mi sunderstands and mi s1 nterprets - all 
the time. He lives in a home that is not conducive to his spec1al needs. Hi's 
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brother has spent most of hi s school career in behavl orall y dl sordered 
rooms and yet was Larry's caretaker after school for a year or more. 
Terry evidences severely retarded academic growth and that fact has 
never been accepted by his father who I whenever he is aroundl tells Terry he 
1S as smart as anyone and shouldn't be in special classes. 
Carn e is veryl very smart. One day she may al so be veryl very angry. 
Her parents don't want her to be deae have never really accepted her deaf-
ness and continue as of thi s time to deny her the n ght to associate wi th 
other deaf chi1 dren. 
Gerl is confused about her predi cament and is aware enough to know 
she 1S confused. She pretends silliness and is ever on guard for retnbution. 
Gary's physical and mental aberrations contnbute to severe communi-
cation problems. 
Such 1s the problem. With all the nuances of individual differences 
and handi cappi ng condi t ions I thi s class offers a cha 11 enge for 1 nstruct 1 on. 
INSTRUMENTS AND PROCEDURES 
Vi n (1984)ment ions in hi s book three pn nci p 1 es that can maxi mi ze the 
benefi ts of the protocols used ina case stUdy. 
First l while case studies have been successful using just one source 
of lnformat1onl multiple sources helps the reliability of the conclusions 
offered. 
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Secondl YI a 1 arge I well organi zed l data base 9i ves more credence to 
the analysis. The more information indicating an outcome the more likely 
that outcome wi 11 be true. 
FinallYI a sol1d chain of evidence -from proposition to data to conclu-
sion - that can be followed by readers of the research gives reliability to 
the results. 
Six sources (documents} physical artifacts} archival records} inter-
views} direct observations} participant-observations) will be used to 
gather data for the analysis of the research project. 
Documents and Physi ca 1 Art if acts 
The bulk of the data collected will be documents and physical 
art if acts of the act i vi ty in the room. The students will be generating paper 
work (in all SUbject areas) which might be either handwritten or hard copy 
from the computer pri nter. For example} each day of the school year the 
students will be given 15 minutes to write whatever they wish with the 
lone stipulation that it cannot be either repetitive or copied. This work can 
then be analyzed for a variety of outcomes} i.e.} relevance l word output} etc. 
This category also includes letters and surveys to be sent to parents on a 
regul ar basi s requesting i nf ormat i on about thei r chil d's performance and 
attitude and any other communication from them. 
64 
Archl yal Records 
The principal data gathered in this category will be the histories 
(both medical and placement) of the student as would be found 1n the1r fHes. 
Thi s data w11l support other i nf ormat i on gathered usl ng the other sources. 
Interviews 
I nterv1 ews w1l1 occur 1 n two ways: 
Flrst~ both open-ended and focused interviews will be held with the 
parent(s) of each student four t1mes durlng the year. Flrst~ at the start of 
the year; second~ at the end of the base perlod; thl rd~ 1 n .January and; f ourth~ 
duri ng the I EP conferences in late Apri 1. Thi s does not preclude any other 
conf erence the parent or teacher m1 ght 1 nl t late durl ng the year. 
The second interview type is much less forma1. It involves the staff 
at the school (certlflcated~ classified or volunteer) and any observations 
they 1 n1 t iate about the students 1 n the classroom el ther 1 ndl v1 duall y or as a 
group. An example may be an 1 rate bus dri yer or custod1 an or a de 11 ghted 
pri ncl pal or playground a1 de. 
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Direct Observation and Participant-Observer 
These are included as one category because sometimes the 1 i ne drawn 
bet ween them 1 s very thi n. Di rect observation woul d i ndi cate those times 
when the researcher/teacher is in the room and not actively working with 
any student or at 1 east not the one bei ng observed. The use of computers 
allows for this freedom to exist 1n a room that would remain involved in the 
1 earni ng process. 
Participant-observer 1s the more common role of the researcher / 
teacher and special precautions are needed to protect the situation from 
bias. Most of the time the staff assistant serves as an observer during these 
occasi ons and conversations and taped recordi ngs are made as soon as it's 
practical. 
Audi 0 tapes and tall y sheets were made dai 1 y to chroni c 1 e the 
observat ions. 
STORAGE 
The data gathered above was stored e1 ther as hard copy, soft copy or 
audi 0 tapes. Student -generated text was saved ei ther handwri t ten or as 
computer pri ntouts. I ntervi ews were taken on notes and transcri bed after 
each sessions. The Quick hallway interviews were recorded on audio tape as 
soon as possible. Effort was made to accurately preserve the flavor of these 
discussions. These were transcribed to hard copy weekly. 
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Observations .. as stated above .. were noted dally on audiotape and tally 
sheets. These were also transcribed weekly. 
ANALVSIS 
As wi 11 be descri bed in more detai 1 in Chapter V.. the data was 
anal yzed for both 1 i tera 1 and theoret i cal rep 1 i cat i on. I n essence I thi sis a 
method proposed by Yin (1984) where similar and dissimilar results might 
support the same conc 1 usi on. Attempts at pat tern-matchi ng and hypothesi s 
building were used to link the gathered data to the three original 
propositions. Proposition 1 (amount and relevance of work) was linked most 
directly to student writing samples. Propositions 2 and 3 (independent 
activities and self-image) were linked to the interviews and observations. 
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The opposite of a correct statement is a false statement. But, the opposite of 
a profound truth may well be another profound truth. 
- Niels Bohr 
One precedent creates another. They soon accumulate and constitute law. 
What yesterday was fact, today is doctrine. 
-Junius 
The folly of mistaking a paradoI for a discovery, a metaphor for a proof, a 
torrent of verbiage for a spring of capital truths, and oneself for an oracle is 
inborn in us. 
'w'htn imprintmg studiK go iwry 
- Paul Valery 
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All men, Aristotle said, by nature desire to know. It may not be true 
that. born with that native propensity, all persons in fact continue to nourish 
it. But certainly there are but few who do not regard knowledge as desirable, 
as a good to be prized, and a good without limit - the more the better. 
I t is generally understood that those who have knowledge about anything 
are in possession of the truth about it. Individuals may at times be incorrect 
in their claim that they do have knowledge, but if they do, then they have 
some hold on the truth. (Adler, 1985) 
CHAPTER IV 
RESULTS 
I NTRODUCT I ON 
This research project was conceived as a multiple-case study. Each 
student generated data to be presented and anal yzed on an i ndi vi dual basi s. 
A cross-case analysis 1s also possible based on the three propositions that 
generated the data collection protocols. 
Bef ore I ooki ng at the fi ndi ngs I a more speci f1 c look at how the data 
was gathered and analyzed for each proposi t ion is necessary. 
Proposi t ion 1 - the rate of academi c production wi 11 increase 
Thi s proposi t i on was generated by a subjective observation that the 
more students knew the more they did. (Orl those that knew morel did more.) 
The proposition states that this will be found in an empirical study by 
analyzing the amount of work the students did in specific time blocks when 
no external controls (such as direct instruction or group activities) were 
app lied. Thi s was done by ana I yzi ng two wri t i ng act 1 vi ties the students di d 
daily for which there were time constralntsl but the amount was not 
controlled. The students set their own pace. 
The first activity was a free writing time (15 minutes daily) where 
the students woul d take out penci I and paper and wri te whatever they 
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pleased. The only rules were that they could not copy from a text or other 
source and could not do repetitive work, such as the alphabet or a name. 
They coul d wri te as much or as 1 itt 1 e as they wanted. 
The second activity was more directed, but the students st111 had 
control of the1r pace. Each day each student would go to one of the 
computers in the room and wr1 te f actua 1 sentences and an interpret 1 'Ie story 
about a seri es of related P1 cture provi ded for them. Th1 s was a dai 1 y 30 
mi nute act i vi ty. Agai n, if they were behayi ng themselves (on-task) then 
1 itt 1 e was demanded of them. 
The two above activities differed in one 1mportant aspect. The free 
'tYriting material was never "corrected- or in any way reviewed during a 
student/teacher conference. The interpret 1 'Ie wri t i ng was used as a vehi c 1 e 
for teaching a variety of language skills. Daily, when possible, the teacher 
would work w1th the student on such language Sk1lls as grammar or spelling, 
f act or fantasy, or whatever 1 ssues were 1 ndi cated by the computer wri t i ng. 
This first proposition yielded Quantitative data. Results for each 
activ1ty could be measured by word count per sample per month. ObV10usly, 
the assumption here 1 s that greater output 1 nd1 cates the aCQul Sl t i on of 
knowledge and the build1ng of schemas. When the students know more they 
say more. Qual 1 tat 1 'Ie data coul d al so be generated from these samples. More 
on th1 s j n the next chapter. 
Proposi t ion 2 - t 1 mes of 1 ndependent acti vi t j es wi 11 be focused on 
product i ve (academi c or soci an projects. 
Three sources of evidence were used to analyze this proposition: 
71 
First} a totally unstructured period of classroom time was given on a 
dai 1 y basi s usua 11 y of no more than 15 to 20 mi nutes. The only rul e was that 
it was not a "horseplay" time. No wrestHng or chasing was allowed. Any 
other activity was permitted. When the data collection on this activity was 
originally conceived a tally sheet was made up that contained eight 
possibiHties (coloring} drawing} reading} talking} writing} playing with toys 
or games} usi ng a computer or nothi ng [or the absence of somethi ng]). Had 
this been continued} Quantitative data could have been generated for this 
proposal} but this was discarded after the first few weeks as being too 
11 mi t i ng. I nstead} after each j ndependent act i vi ty peri od, an audi 0 record 
was made and transcri bed later i ndl cat i ng the act i vi ty each student chose. 
Secondl y, contact was made wi th other people in the school who 
observed these students at times when they were not in the classroom. 
Lunch and recess times were the most common as these students were not 
ina mai nstreamed envi ronment often. 
Finally, a third source of evidence was the home. Interviews, notes 
and phone conversations were used to record behaYi ors that were related to 
thi s proposi t i on. Parents were enthusi ast i c and open in re 1 at i ng i nf ormat ion 
that was helpful in tracking free activity periods. Clearly, the opportunity 
for unstructured activities in the home is great. 
Because the sources of evidence did not yield results on a continuum 
of activity scale the reporting of this data is narrative and anecdotal. 
Proposi t ion 3 - self-concept will improve as measured by student, peers 
and si gn1 fi cant adul ts. 
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Basically, the same sources of evidence used in proposition 2 were 
used to establish a 11nl< between classroom activities and the student's 
self-concept. The observations made in the classroom by the teacher were 
supplemented by student's comments about their peers. 
School personnel also contributed information. 
The thi rd source of evi dence I the home I became 1 ncreasi ngl y 
important to thi s propos; t i on, iff or no other reason than the di ssonance 
bet ween the home and other sources of evi dence. 
As will be shown, thi s proposi t; on proved all usi ve at best. The short 
duration of the study and the lacl< of clearly defined benchmarks contributed 
to this difficulty. As in proposition 2 the reporting of the data will be 
narrat i ve and anecdotal. 
INDIVIDUAL RESULTS 
Now our at tent ion is turned to each case. The eyi dence gathered from 
the vari ous sources wi 11 be presented on an i ndi vi dua 1 basi s and then as 8 
group di scussi on. 
Terry .. the student tested as mil dl y retarded earl yin Ii f e.. actua 11 y 
manifests a rather striking learning disability. The written word is 
incomprehensible and.. as such.. can not be reproduced during writing 
activities. 
Proposi t ion 1 -
As can be seen 1 n the charts on the precedi ng page} Terry showed a 
consistent gain in his free writing throughout the year .. but his directed 
writing progress shows l1ttle gain. A glance at his writing samples 
i ndi cates an uni nte 11 i gi bi I i ty that persi sted throughout the year. Thl slack 
of writing skill showed no apparent connection to the amount of writing ( in 
other words .. a more methodical approach eliCited the same results) and this 
i nabi1 i ty to communi cate was only mani f ested in wri t ten work. Ora 11 y he 
was as aware and conversant as any student inc 1 ass. 
The fact that the work typed on the computer was corrected by the 
teacher with the student had no apparent effect on either sample activity. 
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Figure 1. Terry's Word Count and Writing Sample 
74 
75 
No discernible difference" no progress in spelling" syntax, punctuation" etc. 
was noted throughout the year. 
A 1 so noted 1 n audl0 tapes and transcri pts were repeated notations 
that Terry responded well to each of these activities, causing few 
disruptions while engaged in writing. In fact" three entries indicated that 
the observer felt the increase in word count in the free writing activity was 
due to the student's desire to galn favor with the teacher. 
Proposi t ion 2 -
The data collected in support of the second proposition offers a 
slightly clearer indication of the effects of efficient information systems 
on Terry's cognitive processes. Those systems (primarily computers) that 
offered only visual information produced no identifiable change in Terry's 
independent act i vi ties behaYi ors. Those systems (pri mari 1 y vi deo tapes and 
films) that offered both audio and video input had a consistent effect on 
those same t 1 me peri ods. 
Repeatedl y throughout the year the observations of these free peri ods 
indicate no change in behavior· unless a f11m or video disc project had been 
recent 1 y completed. At those times" di srupt ions decreased and posi t 1 ve 
interactive social behavior dramatically increased. 
During times of play (recess) several notations indicated an "acting 
out II of f11 ms he had recent 1 y seen and heard. 
A t home" he seldom offered any comments on school act i Yi ties other 
than those generated by audio technology. 
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Additionally, when those per10ds of tlme clearly reflecting 
connect 1 ons wi th f11 m or other audi 0 presentations are f11 tered out of the 
transcri bed notes, there is no change 1 n the types of behavlor exhl b1 ted by 
Terry during these unstructured times. Drawlng (usually ships, planes or 
gobots) dominated these tlmes. Almost two thirds of these periods 
throughout the year were devoted to th1 s act 1 "11 ty. 01 srupt 1 ve, ant 1 socl a 1 
behavi or was al so often noted. 
At home hls free tlme was exclusively TV tlme. Not surpr1singly, 
Terry's 1 nf ormat 1 on base was broad. 
Proposi t ion 3 -
Fi nall y, Terry's self -i mage apparently underwent 1i ttl e change 
throughout the year. His mom repeatedly offered that he was feeling better 
about himself since he came to our school , but neither the observer or any 
other member of the school staff noticed thi s. There are no notations that 
Terry noticed it either. 
The other students in the room also saw no change in the 
manifestations of Terry's dim Yiew of himself. In the transcripts lt was 
noted toward the end of the year that two dlfferent students asked the 
teacher why, if they f e 1 t better about themse 1 yes because they read or 
talked better, that Terry didn't. Came, the observant one, offered that Terry 
hadlft grown li ke them, but that was because he was not 1i ke them. 
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Gary~ the most seriously retarded student in the study 1 not 
surpri S1 ngl y, exhi bi ted the 1 east change. The interaction of hi s mental 
retardation and cerebral palsy combine to make acquisition .. retention and 
output a slow process. 
Proposi t ion 1 -
At first glancel Gary's charts indicate a fluctuating output l but upon 
closer inspection the total numbers changed little throughout the course of 
the year. Gary's free writing samp1 es indicate 11 t t 1e change in output or 
content. This was not wholly the response to pen and pencil tasks beyond his 
physical abilities. Notations in the weekly logs indicate a lack of interest in 
expressing his feelings or thoughts. 
Gary's production increased sornewhat in computer act i vi ties because 
he was comf ortab 1 e wi th them (havi ng been exposed to many newel ectroni c 
dev; ces). Still hi s hi ghest average output duri ng a hal f hour peri od was 
s 1 i ght 1 Y more than 30 words. 
Gary's behavi or changed 1i ttl e duri ng the vari ety of classroom 
act] v1 ties in whi ch he was i nvo 1 '.led. Notat 1 ons 1 ndi cate that free or 
di rect i '.Ie wr1 t i ng peri ods were nei ther more or 1 ess at tended to than other 
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Figure 2. Gary's Word Count and Writing Sample 
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activities. Typically, Gary behaves in a withdrawn manner with slowed 
reaction time to any stimulus (with the one exception of the fire drill which 
elicited a fearful, panicky response). Gary posture was indicative of 
someone 1n thought whlle his work lead to a contrary conclusion. 
Proposi t ion 2 -
As wi th the fi rst case, data generated by the second proposi t i on was 
contraindicative. That is, insignificant data supported the effects of 
efficient delivery systems on independent activities as proposed. 
The preponderance of evi dence imp 1 i ed that the changes implemented 
in Gary's directed activities had no influence on his undirected activities. He 
was observed throughout the year reacting to the real or i magi ned teasi ng of 
Terry and Larry. Entry after entry in the log showed Gary si t t i ng alone, 
surreptitiously waitlng to react to whatever he perceived as a negative 
communication from the other two boys. His most meaningful activity was 
scribbling undecipherable pictures. He also "rocked, tapped, feigned sleep 
and at tended to hi s nose" on more than a few occasi ons. He read three times, 
wrote t wi ce and j 01 ned two of the gi r1 sin a game once. 
On the playground he started out alone and ended that way. He was 
usually not disruptive nor needed to be punished often. When that did occur 
it was associ ated wi th communi cat ion problems wi th the other boys and 
was of such a Yio1ent nature that he was removed from the playground area. 
Their is no clear picture as to whether his free time behaviors change 
at home. Two di ff erent stan es were presented by the parents. The mother 
c 1 a1 med on each 1 ntervi ew occas10n that he was readi ng more or re 1 at i ng 
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with his sibllngs more frequently, more meaningfully. The father, on fewer 
but consistent discussions, indicated no change in Gary's home behavior. 
Proposition 3 -
Un 1 j ke most other students in thi s study, the observer had trouble 
understanding what Gary's self-image was and, in fact, there were times 
'when an absence of any self-image seemed to be the answer. Whatever it 
was, it changed 11ttle. 
In no transcribed notes, interviews or observation are there 
ref erences such as "Gary was mad at hi mse 1 f today" or "Gary rea 11 y f e 1 t good 
about hi mse 1 f after he di d so-and-so. - These messages were noted often 
with the others in this study, but not Gary. His anger or joy was most often 
outer-directed. -Gary scratched Larry today when Larry refused to share a 
picture with him- and "Gary enjoyed Mary's bumped head this P.M: were 
typical entries. These latter entries could be manifestations of inner 
turmoil, but the lack of the type of entries mentioned earlier presents a 
puzzle. 
A thome, the 1 eve 1 of concern never i ndi cated concern wi th psyche. 
Physical needs and abilities were the focus of interviews, notes and phone 
conversat ions. 
81 
Mary was one of the original students for which this exploratory case 
study was designed. There was a rich history on Mary's progress through 
classrooms and definite indications that she was slipping further and 
further behind .. not because of academic deficiencies .. but growing out of her 
home and social environment. Efficient delivery systems .. coupled with more 
attention to Mary's expressive needs might have an effect on this student. 
Proposi t ion 1 -
As can be seen on the precedi ng page .. Mary's rate of work 1 ncreased 
dramat i call y throughout the year. Her free wri t i ng word count steadi 1 y rose 
from the m1d 40s to an average of 80 words per sample when she left school 
in March. (She was one of two who 1 eft earl yJ 
Her computer t 1 me .. begun in November and ended in March .. i ndi cates a 
rise from 20 to 60 words per sample using one software program .. rising 
then to just under 140 when transferred over to a regular word processor. 
Notes i ndi cated that Mary enjoyed these act i vi t 1 es and.. after the 
Chri stmas break .. 1 nQui red a few times as to whether the teacher had read 
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Flgure 3. Mary's Word Count and Wrltlng Sample 
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the free writing samples. They contained information about her family or 
nei ghborhood fri end and she wanted to share thi s wi th the teacher. 
Mary only worked on the regular word processor for the last two and 
one half months, however in the month before she 1 eft a not i ceab 1 e ri se in 
output and enthusiasm was noted in both the word count and notes. The 
Quality changed 11ttle, but the amount jumped up. The note of February 10th 
i ndi cated that "Mary burnt up the keys for a second day ina row. II 
Proposi ti on 2 -
Mary was one of a trio of students that showed a definite change in 
behavi or duri ng unstructured act i vi ties through the course of the year. The 
change basically evolved from time spent waiting for the time to pass so a 
more structured activity could began to efficiently enforcing her own 
structure when no other exi sted. As the year went on she was observed more 
often reading, writing, doing homework, drawing pictures (increasingly 
relevant to the activities in the room or her home 11fe) and playing games 
(usua 11 y card or board games) wi th others. However, as wi 11 be noted wi th 
two others in thi s study, she also increased her i nvo 1 vement in soci a 1 
interaction with peers and adults almost to the exclusion of other 
activities. The free time became for an exciting time to share thoughts and 
experiences, primarily with her two friends, but also with the teacher and 
staff assistant. One notation in late February indicated that when she 
arrived 5t school that morning she inquired as to whether there would be 8 
free time that d5y because she had something neat to tell the other girls. 
Another note indicates that she interrupted one vocabulary development 
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lesson to communicate to another girl that she would talk to her later about 
what her and the teacher were tal ki ng about at that time. 
On 1 y two pi eces of i nf ormat 1 on were provi ded by other staff members 
that are relevant to this proposition. Both noted that Mary and the others 
sure had become "Chatty CathysH on the playground and had to be remi nded 
that thi s was a play ti me too. The often stood or sat (dependi ng on the 
wetness of the grass) and di scussed whatever duri ng the recess and 1 unch 
periods. 
As noted above and in preceding chapters l Mary's home life was not 
conducive to Mary's academic health. Lack of communication l strange hours, 
poverty - all played a role in Mary's present predicament. Because of this l 
the re 1 i abil i ty of i nf ormat i on gathered duri ng i ntervi ews and phone 
discussions were suspect. Even at the very beginning the mother claimed 
that Mary read 4 or 5 books a week or, more interestingly, watched mother 
whi 1 e she read 30 books a week. For what its worth notes i ndi cate that Mary 
made efforts to engage her mother in conversations i ncreasi ng1 y as the year 
went on. 
Proposition 3 -
One indicator that Mary's self-image was changing was her attention 
to her dress and hai rand obvi ous pri de when new clothes were gi ven to her 
by the school counselor because the f ami 1 y had no money to buy these thi ngs 
for her. Beceuse of her age Mary's body was changing and she liked all the 
things thet were happening to her. When one of her friends remarked to the 
teacher that Mary is "growing and learningl both" , Mary beamed. 
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A January note i ndi cated that Mary "was proud of get t 1 ng 1 OO~ on her 
basic math facts sheet today" and asked to take it home to show mother. An 
asterisk at the bottom of the note indicated that this was the first time 
thi s had happened. 
A playground ai de noted Mary he 1 pi ng some ki ndergartners who were 
argul ng (though she needed pantomi me to communi cate) and braggi ng to her 
friends later about how good a "mother" she would be when she got married. 
Mary's mother always aimed to please so a grain of salt was applied 
to her comments 1i ke} "Myl Mary is sure a happy 1 itt 1 e gl rl th1 s month. II 
Again} at least the pattern follows the more reliable other observations. 
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Geri inclusion in this study offered a good opportunity to test the 
third hypothesis. Her self-image was very low when she joined the class in 
the Fall. As noted earl i er} she had been mai nstreamed for all or part of the 
time si nce ki ndergarten. Because of the 1 eve 1 of heari ng loss she had been 
failing gradually} but steadlly the last few years} falling further behind for 
reasons that \·vere not clear to ei ther her or her mother. The fi rst two 
proposi t ions waul d be i mportant for academi c and soci a 1 reasons./ but the 
thi rd had personal si gni fi cance. 
Proposi t ion 1 -
A look at the charts indicates that while Geri made modest, but 
steady gains in her free writing and KidWriter samples, she really increased 
her word count during the interpretive writing time. 
Gerfs free writing time showed rapid gain in word count the first 
four months. A look at the actual samples and notes transcribed at that time 
indicates that though Quantity did not increase after that .. Quality did. This 
was measured by her at tent j on to grammat i ca 1 forms ./ spell i ng} etc. 
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Figure 4. Geri's Word Count and Writing Sample 
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From the very beginning, Geri wrote about family and other personal 
sl tuat ions. Thl s cont 1 nued for the most part throughout the year. The c 1 ari ty 
and amount increased, the subject remained fairly constant. 
Geri"s use of the KidWriter program again reflected real-life 
situations. She would build pictures and develop stories based on what she 
had recently seen or done. For a period of six days she develop the same 
scenari 0 and told di ff erent stori es based on the same pi cture. The 50 word 
count she ended wl th stressed the text page capabil i ties of the pi ece of 
soft ware so Geri was moved to another program to do interpretive wri t 1 ng. 
An interesting phenomenon occurred duri n9 Geri's use of the program. 
The way it was organi zed the student woul d wri te 30 mi nutes dall y 
interpreting a series of related pictures. They could finish a story in one 
day. or it might take a week. Whenever the story was finished the student 
was not to start a new one until the teacher and student had corrected and 
di scussed the work. Geri started in thi s pat tern through the fi rst four 
samp 1 es. A slow ri se can be noted. At thi s poi nt the teacher was absent 
from the room for four days and, because of a lack of communication by the 
teacher to the substitute, Gerl continued on to do the next 4 stori es. An 
actual decrease in work count can be noted for samples 5 through 8. The 
teacher returned to the classroom, discovered the err and in one marathon 
45 minute session the teacher and student corrected and discussed all four 
stories. Word count skyrocketed after that. The next sample had almost 150 
words, then over 200, close to 400, fi na 11 y more than 550. Geri's ri ght to 
expressi on had been released. 
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Proposition 2 -
Gerfs independent activlty time paralleled that of Mary. The year 
began by her fee11ng the need to "look busy". Gradually, she began to inyolye 
herse 1 fin t 1 me-consumi ng tasks such as colon ng, readi ng or wn t i ng. 
Notat 1 ons i ndi cate that she gravi tated to the other two gi rl sand i ni t i all y 
assumed the role of observer and 1nterpreter for those in the class that 
could not communicate in sign language. Gen's ability to communicate was 
11mited at first as she had not been asked to use it in the last few years, but 
with her perseverance and the other girls' patience she was accepted into 
their group. As with Mary, Gen eagerly anticipated the days' free period as a 
time to Question, explore, comment, or 11sten. Gen often was the contact 
person wi th the teacher and was observed shari ng i nf ormat i on wi th the 
other two that had be obtained from the teacher. 
Again, as with Mary, Gen's independent time outside of the classroom 
was spent in dl scussi on wl th the other two on the playground. Because she 
was somewhat more physi ca 11 y active and had more heari ng than the other 
two, she would joln the other children on occaslon in playground activities. 
More often than not she could be found sltting wlth the other two, Quietly 
si gnl ng her thoughts and feel i ngs. 
Gerl's at-home free act 1 vi t 1 es changed tot a 11 y as the year progressed. 
In the beginnlng her actlvlties usually consisted of arrlying home after 
school, either playing by herself outslde or watching TV, havlng dlnner, 8 
forced homework perlod, p 1 ayi ng in her room a 1 one, and then bedtime. Thl s 
evo1yed oyer the first few months to arriving home, doing homework, 
gett1ng out a book and reading until dinner, dinner, then getting out a book 
and readi ng until bedtime. At t 1 mes she woul d dl scuss her readi ngs wl th her 
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mother. Mostly, it was read, read, read. (As an asi de, when Geri started the 
year she was almost 2 years behind in reading. When she finished, she was 
on grade level. She has maintained that grade-appropriate level since.) 
Proposition 3 -
Gen's self-image was her biggest problem to success. Early 
transcribed notes are full of "I hate this.", "I don't want (or can't) do this." 
and "Thi sis bori ng: The teacher f avori te comment, fi rst noted in March and 
continued intermittently untll the end of the year, became "Is it recess time 
already?" The notes also indicate not so much a growth of positive 
comments as a complete ending of negative comments. 
The staff that had know Geri in the mainstream situation offered an 
increasing amount of comments as the year went on. Typical were: "She sure 
has a good attitude now: "She seems to have her head on straight." "Gen 
seems much happier this year." It was noted that her previous regUlar 
educat i on teacher sai d on fi ve occasi ons, "What have you done to Geri?" 
Gen's mother and sister offer the final comment. At dinner one 
evening in Apnl, Gen said, 10, couldn't do it (succeed in a mainstreamed 
classroom) because I couldn't hear, not because I couldn't think like they 
thought. .. They, her mother offered, were the regular education teachers. 
91 
Viewing the charts on the following page and remembering Larry's 
history as presented earlier one might assu me these were two different 
people. Larry is definitely an overachiever. While the gains and the writing 
samples are not outstanding, they are noteworthy for a student. with this 
one's disabilities. He, like Gary, evidences clear mental ret.ardation. Unlike 
Gary, he does have a more positive self-image. 
Propos i tion 1 -
Larry's free writing showed the most consistent gain. Unlike Mary and 
Geri, but like Terry, Larry's gains were totally in quantity, not quality. He 
also had a tendency to write the same things for days at a time. The 
December writing sample shown here was a consistent theme throughout the 
year. An example of an increase writing sample would be increased 
variations, not expansion, of a theme. It was repeatedly noted that Larry 
spent the first few minutes of this free writing period looking around, 
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is h.appf:l. Tht girl is wailk. 
TM girl is looking at the 
tgg. TM girl is at htr 
hous,. Th. girl is cooking. 
Th. chicking is not out . 
Tht girl is not go to g.t 
th •• gg. Tht chicking is 
mad at th. girl. Tht girl 
I is sos happf:l. Th. girl is at 
hom •. 
20 i .1. I I 
0 10 20 Maf:l W'riting Samp 1, Sampl.s 
Figure 5. Lerry's Word Count end Writing Semples 
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trying to see what others were writing. He then would return to his old 
themes. 
Larry's output on Kidwriter grew steadilYI but not much. From s11ghtly 
under 10 words per sample to less than 30 shows progressl slow progress. 
Notes indicate that Larry liked this programl but spent a disproportionate 
amount of time perfecting his pictures and too 11ttle time writing. His 
stories were germane to the pictures but followed no discernible theme. 
FinallYI Larry's ability at interpretive writing is as erratic as the 
graph indicates. His enthusiasm ebbed and flowed all day in everything and 
this unpredictability had a great effect on these writing times. Throwing 
out the high and low scoresl Larry produced 40 to 60 words per story 
consi stent 1 y. 
Proposition 2 -
Larry's predomi nate behavi or duri ng the unstructured time was 
largely disruptivel especially aimed at Gary. Comments almost daily about 
Terryl Gary and Larry i ndi cate that thi s unstructured time was somethi ng 
they never adapted to or used productively. Thei r most constructive 
behaviors usually involved anything that kept them not only away from each 
otherl but out of eye contact. Larry's most commonly acceptable behavior 
was colonngl but at times he would sit and observe (listen tO
I 
watch) the 
three gl rl s as they talked. No one behavlor domi nated ei ther the begl nni ng or 
end of the study. Observat jon 1 ead one to bel j eve that no p 1 annj ng or 
f oresl ght was employed as a strategy for these sessi ons. 
Two totally opposite reactions were noted by other staff people ln 
the bUll di ng. 
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Those whose job it was to watch hi m duri ng 1 unch or recess found hi m 
to be very mean and disruptive at times. There are repeated entries that 
attest to the confusion as to which of the three started the problem and 
whi ch got the worst of it, but Larry appeared to them to g1 ve more than he 
got. 
Other staff members, cooks, janitors, secretaries and the principal 
loved Larry. He was the original Huggy Bear. He always had a smile and a hug 
for these people. To them, he could do no wrong. 
Larry home 11fe is chaotic. He is allowed to run free after school and 
when he's in the house his brother, who has been in a behaviorally disordered 
classroom for years, is often his guardian. It was difficult at best to 
converse with the mother, so little additional information was gained. The 
few comments that do exist are accompanied by notes of caution. Generally 
these i ndi cate that the statements made by the mother may be self -serv] ng 
and unreliable. 
Propos1 t i on 3 -
There is li ttl e to be sai d here. No notes i ndi cate any comment made by 
others about Larry's self-image, either as to its characteristics or change. 
Like Terry and Gary, Larry was more concerned about others than himself. 
Mary made the on I y comment that mi ght refl ect on Larry's self -i mage. She 
said, "Larry is just Larry. Maybe we will become others. Larry will stay 
Larry.-
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Carrie is an exceptional child. Born heari ng} and very bright} she 
became deaf at age two and one half. Her intelligence and early language 
development have enabled her to stay at grade level academically. This 
"normalcy" of achievement presents challenges for instruction different 
from the other students. Allowing Carrie to progress at a rate appropriate 
to her abi 1 i ty mi ght not occur if tradi tiona 1 i nf ormat ion processi ng 
techniques are used. 
Propos] t ion 1 -
Carri e's word count 1 eve 1 j s much hi gher than the other students in 
the free writing samples but varied from day to day. A look at her writing 
samples clearly show that her work is on a different level than others in 
thi s study. Hi gh Quanti ty and Qua Ii ty combi ne in thi s student in such a way 
as to make Quantity alone a meaningless issue. Carrie's writing is reflective 
of her 11fe and meaningful to' her and anyone who reads them. Notes indicate 
that Carri e work habi ts were as good as her output. Start j ng and stoppi ng 
promptly were behaviors noted on many occasions. 
Carrie - Free Wr1t1ng 
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List night Larry clned 
I'M. H. slid, "T.ll Cirri. 
I love you. I will work 
hard tomorrow ... My mom 
had I hard tim. undE-r-
standing Larry. Larry had 
to say it 3 or 4 time!" f~r .. 
my mom to understand 
him. He was on the tele-
phone for 5 minutes. 
'w'hen my mom and dad and 
I were at church ........... . 
March 'Writing Sample 
Once upon a tim~ ther~ 
lived a rabbit and three 
bears. Th~ thre~ bears 
were called" "The Un Tricked 
Stars. II Thty wtre MVtr 
tricked by any thing. Ont 
day tht boss of Tht Untricktd 
Bears came to them and said 
that if thty could catch a fast 
hopping rabbit, they would be 
tht kings of tht who It fortst 
that they wanted. go the first 
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bear s~t out to catch tht rabbit" 
but he returned without a r ab-
it. 
The rabbit he has been chasing 
tricked him so he 'Was fired. 
The second and third and the 
boss had the same thing happen 
to each one. The rabbits are 
a lw ay s faster and trickier than 
bears are. The r Ibbits are 
rea lly the trut untricked 
anima ls. So people ended up 
ca lling them "THE UNTR ICKED 
R ABB ITS. II THE END ~ 
March 'Writing Samp l~ 
Figure 6. Carrie's Word Count and Writing Sample 
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Came's interpretive \Nriting also indicates a high average output 
(approximately 200 words per sample). The sample from March is an 
examp 1 e of her 1 anguage and thi nki ng skill s. It is presented in its entirety. 
As with the free writing activity, the output varied in Quantity, but not 
Quality. Notes indicate that during the corrective sessions most of the time 
was spent in discussion and expansion of the ideas presented in her paper. 
Of a11 the students in this study, Carrie was the only one who wrote 
regularly for her own enjoyment. She kept journals and diaries of her 
summer and home activities and fit most comfortably into a pattern of daily 
writing. 
Proposition 2 -
Carrie is the third girl that formed the independent activity 
discussion group. She was clearly the leader and originator of this activity, 
but just as clearly treated the others as equals in the group process. Notes 
indicated that Carrie "instructed- more during the onset of the activity and 
"discussed- more as time went on. Typical of this was a note from mid 
October that listed the ways Carrie was organizing the group (this was at a 
time when the observer di d not know where thi s group was gOi ng): Ill. Take 
turns 2. Look at each other 3. Don't laughll. In January a note indicated that 
Carrie only "watched the others talk. She didn't join in: 
Notations periodica11y of "Carrie musing again" indicate what W8S 
first perceived as daydreaming, but came to be regard as serious reflection 
on a lesson, activity or event of the day. Carrie would often stare off into 
space while considering her feellngs about something. 
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Carrie, having been a student at this school for several years, was 
familiar to the staff. Because of her smillng disposition and intelligence 
she was very popular with the adults. Came had neyer been a problem during 
recess periods so elicited 11tt1e response of any n8ture. She was, it should 
be remembered, a member of the "Chatty Cathy· bunch. 
Carrie parents noted no change in her free-time activities during the 
year. Further inquiries revealed that the Carrie almost always used her free 
time productively, reading or talking to others. TV, because of its audio 
nature, held little interest for her. 
Proposi t ion 3 -
Carrie obviously and rightfully feels good about herself. She has a 
good knowl edge base and 1 anguage structure. Her parents and fri ends are 
supportive. Self-image was not an issue to be addressed by the study 
References of Came's opinions about others' self-image offer an 
indication that Carrie has a mature attitude about her own. 10 1 use to feel 
that way" or "I was neyer so bad" comments appear too often to be i dl e 
curiosity. Her musings (see above) extended to the personal feellngs of 
others. 
Carri e parents always expressed surpri se th8t C8m e's 8t t i tude coul d 
be anythi ng but posi t i 'Ie 8bout herself 8nd her 1 i f e 
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Shari is the newcomer in class, having moved from one room in the 
building to her present placement in February. Shari has a history that is as 
important to her educational functioning as her physical disability. Shari's 
informational and heuristic deficits are acute and her hearing loss alone 
does not explain this. Indications of early childhood social deprivation may 
offer a clue for these deficits. 
Propos it i on 1 -
Shari was involved in this research for four months and her data is as 
unpredictable as it is incomplete. Both in free and interpretive writing 
there was little overall gain in output. Shari either "worked furiously" 
(March 17th) or "spaced out again" (April 27th). Her free writing samp1es, 
like Larry's, had a repetitive theme. The April writing sample is typical. Her 
writing was unimaginative yet she communicated feelings and attitudes 
quite we 11 in sign and speech. An Aprll entry noted an excitement in a Spring 
break activity that never showed up in any of her writings. 
Sharl - Free Writing 
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Shari - Jack & Julie 
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My dad is at work. 
My mom is at hom. 
My Mariah is at 
school. G.ri is my 
firend. but m\l mom Uke 
m •. So my Dad is go 
at work. but m\l mom 
Uk. 1M. My mom loy. me. 
My dad is at work. 
Th. End 
April Writing Samp 1. 
The girl is hapP\l. The bird 
is sing a song. Th. gkl is 
sing. The girl is in the bed 
Th. girl is whsrling. Th. 
girl is looking at the sky . 
Th. girl is looking at the 
dog. Th. girl is mad at the 
dog. Th. dog is v.try sad . 
The dog is looking. The 
gir 1 is walking. Thr girl 
do not want a dog. Th. 
dog is big. 
April Writing Samp ,. 
Figure 7. Sheri's Word Count end Writing Semple 
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Proposi t ion 2 -
References to Shari's independent activity behavior seldom mentioned 
a change from her usual coloring. Only after Carrie and Mary left and Geri 
turned her at tent i on to Shari was there a si gni fi cant change in her behavi or. 
An entry in late March said} "Shari coloring while discussing an Easter 
special on TV with Geri." Again in May} "Shari and Geri drawing} coloring and 
discussing summer." She did other things} but significantly her free behavior 
altered little in four months. 
Other staff people commented that Shari loved to run and chase duri ng 
recess. She was the active one and no entries indicated any change in this. 
Shari's parents (mother and stepfather) made one observation about 
Shari's wanting to ask Questions about issues raised during television 
shows. This apparently was new behavior as the parents seemed genuinely 
pleased. 
Proposi t jon 3 -
Shari's self-image} despite severe deficits in school, remains Quite 
POs] t i 'Ie. "I 1 i ke me the best" was her answer to Larry who asked her to name 
her best friend in the class. As with her other activities no basic changes 
were noted in the way she approached life in the classroom. Shari is a happy 
child and four months of raised expectations and efficient delivery systems 
di d not change that. 
Shari's parents who are eager for her to succeed and mi ght be gUi 1 ty 
of 1 ooki ng for too many si 1 ver 1 i ni ngs, nei ther Questioned nor commented 
about Shari's ego during any of the interviews or conferences of those four 
months. 
.1 
'[ 
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GROUP RESULTS 
Each of the cases above was considered an independent case study 
viewed from the perspective of a change agent. The data was gathered in the 
same way, generated by the same propositions, but each child's response 
was held as important in its own right. Any or all of the studies could have 
been completed independent from the others. 
Before turning to speculations as to the meaning and hypothetical 
import of these findings, a cross-case comparison of the only quantitatively 
expressed proposition further supports the conclusions which are to follow. 
Looking at the two graphs on the left and the one on the top right 
(graphs of data charted individually earlier) and the graph on the lower 
right (which measures reading "contracts" completed) it can be seen that the 
three students whose only handicapping condition was hearing impairment 
consistently did more work at an increasing rate than their counterparts. 
This was true even when they started together, as in the KidWriter graph. 
These four areas represent periods of time where ones ability, 
knowledge and attitude CQuid be reflected in quantitative ways. How much 
was done was a decision left to the student. The responses of the child 
:1 
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differed along the lines of their handicapping condition without a need to 
explain one or two abnormalities. Those three students were the top three on 
the three graphs for which measures were gathered about them. The fourth 
graph (Kidwriter) reflected this same result for the two of these for which 
data was recorded. 
Notations in the transcripts also noted observations about the changes 
in these students as opposed to the lack of change of the others. Even before 
a formal analysis was begun, subjective responses in the notes indicate an 
expectation of these results. In this classroom, the hearing impaired behaved 
differently than the others, academically, socially, cognitively 
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C"mon, cmon - ;tts .ithtr OM or tht othtr. 
"Is it truth you want then, eh," said the old man as he shuffled to the 
shelf. 
"Your sure you're not lookin' for, ah, what's that word? Oh, yes -
validity. Use ta call that punch," he muttered under his breath. 
"You know," he said, brightening. "Lies can look pretty damn good, too. 
If ya dress 'em up right. I can give you lies. Got plenty of them. Dress up like 
ideas. Even got a few that look damn close to theories. Boy, now, them is liesl 
"But you want truth, " he said as he took the old rag from his pocket 
and began beating the dust from the book jackets. "What ya gonna do with 
it? You don't think your gonna prove something do you? You know, truth 
sometimes come popping outta its bag looking like Groucho and makes a fool 
of ya. You know that don't ya? 
He was almost at the end of the shelf now and was mumbling or 
chuckling, you couldn't tell which. 
"A Hal Here it isL I knew there was still some truth up here. You know 
if'n I show you this, you gotta look it right in the face. Else you ain't facin' 
truth, you're only cove tin , it." 
As he turned, his eyes shining like reflected sun, he held a mirror. 
"That, that is truth. What you see, not what you want. What you find, 
not what you hunt for." (Nicolay, 1989) 
CHAPTER V 
CONCLUSIONS SUMMARV AND RECOMMENDATIONS 
CONCLUSIONS 
Truth is seldom wholly pleasant. It can be the only support 
suppositions need to become doctrine, but it has no absolute affinity to it. 
In this study, truth does not spread like a blanket, but that was not the 
expectation. Its presence is sensed and that provides focus. From the truths 
observed in the data gathered, hypothesi s can be advanced whi ch gi ve 
di rect ion for further invest i gat 1 on. 
Data, raw and subjectively gathered, can be codi fi ed and methods can 
then be applied to expose truth to reason. Robert Vin (1984) offers two 
methods (among others) of analyzing data in a multiple case study that are a 
good beginning point for this chapter. 
The f1 rst is li tera 1 rep li cat i on. Basi ca 11 y, thl sis data produced 1 n two 
separate case studies that support a central theory. That is, two studies 
given the same population-type, and having the same propositions, generate 
the same data base leading to the same conclusions. 
The second method is theoret i ca 1 rep li cat ion. Thi s refers to the same 
data-generating propositions applied to dissimilar populations yielding 
different data bases. The differences in the analyzed data still support a 
centra 1 theoret i ca 1 premi se. 
loa 
For examplel suppose a researcher believes that federal low-rent 
housing units that provide fire and burgler alarms in all apartments changes 
the socialization patterns in those units. A study is conducted which in-
clude a number of units in vanous locations. Some of these have the alarmsl 
some do not. If the data yielded similar results (by whatever measure) for 
units with the alarms this would be llteral rep11cation. If those units 
without the alarms yield differentl less positive socialization resultsl this 
would confirm the onginal bellef. This is theoretical replication. 
These constructs are helpful in explaining the two distinct 
populations in this case study. Group one (Larryl Garyl and Terry) have 
documented and funded di sabil i ties of the brai nl mental retardation and a 
learning disability (with no known postnatal causes). Group two (Carnel 
Mary and Geri) evi dence no except i ona li ty other than heari ng i mpal rment 
with no documentation of any insult to the central nervous system. The 
seventh case (SharD was not in the study long enough to classify in either 
group andl in factI may form a thi rd group because of suspected si gn1 fi cant 
social/nurturing depnvations in the first three years of 11fe l a situation 
un 1 1 ke any of the hi ston es of the others. 
Literal Replication 
Group one cases generally showed no changes in either behavior or 
output that would have reflected a schema-building theory. Certainly, 
Terry's free wnting sample average shot up, but it was gobbly-gook. Nothing 
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increased but the amount of tlmes he formed letters and meaningless words 
on the paper. Larry's also went uP.. but it was always more of the same. 
Repetition .. not imagination. And Gary .. physically and mentally affected, 
hardly showed any response to the classroom activities. For all .. free times 
were never meani ngful. Watchful woul d be a word to characteri ze thei r 
at t i tudes duri ng these peri ods. Subjective observations.. hayi ng credence 
because of the agreement from different sources (triangulation) .. 
consi stent 1 y poi nt to the same prob 1 ems, behavi ors .. and actions throughout 
the year. One would conclude that little was learned and less changed. 
Group two presents an opposite picture. Sample after sample 
indicates a growth 1n both Quantity (Geri and Mary) and Quality (al1). What 
the did they did more of. Their stories were increasingly filled with the 
world around them. They enjoyed knowing. ("Mary got a big kick out of 
answering a riddle posed by the teacher. Talked about it all day." - January 
12) They crafted a free time experience that helped all three of them 
interpret the world around them. And they all ended with positive attitudes 
about school, themselves and each other. 
Theoretical Replication 
The f1 rst theory is that the more efH c1 ent we can teach them the 
more they will know .. the more they know the more they will do, the more 
they do the more we can teach them efficiently. 
110 
The second theory is that the heari ng 1 mpai red (to whatever degree) I 
1f they have no other d1sabilltYI do not haye any kind of brain or centn~l 
nervous system dysfunction that would prevent normal cognitive 
aCQuisitionl storage or retrieval of information given the proper 
methodo logy. 
The thi rd theory is that certai n ki nds of di sabil i ties of the brai n 
would prevent l under any methodologYI anything but minimal learning. Both 
Quantity and Quallty would be affected. 
If these theories are used to develop propositions to generate data 
from case studies of these two populations (which they were) then the two 
different populations would generate different data (which they did) 
according to Vin (1984). The difference 1n the outcome of these two group 
supports the same theoret i ca 1 assumptions. The two popul at ions di d not 
substantiate two different theories .. they both substantiated all three. 
Why is that important? 
First .. historically the hearing impaired have fought a constant battle 
of being viewed as mentally retarded. Even in more enlightened times 
heari ng loss has been seen as creating a "1 esser-ness. II For example .. a great 
deal of research indicates that deaf individuals have more difficulty in 
seQuenci ng events .. thus assumi ng some et i 0 1 ogi ca 1 bam er to thi s skill. Thi s 
type of thinking pervades this field. Breaking down assumptions, 
establishing new theoretical bases can began to break the cycle of low 
expectat 1 on - low achi evement so common in our schoo 1 s of deaf education. 
Secondly, it provides directions for further speculation and research. 
Can these findings be replicated elsewhere? What would the effect of eyen 
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more sophi st i cated technology have on thi s population? What are other ways 
to substantiate these theoretical assumptions? 
Finally, information about learning styles, achievement levels, and 
expectat ions may help in placement and fundi ng deci si ons in our schoo 1 s. 
Thi s project was begun as a subjective observation about the 
education of the hearing impaired. Two assumptions focused this 
observation. First, hearing impaired individuals have great language and 
readi ng defi ci ts not because of the i mpai rment i tse 1 f, but because of the 
educational orientation to it. Secondly, that particularly computers but also 
the great video media revolution now in our local stores could (will) some 
how help us to resolve the first problem 
The problem with subjectivity is that it is hard to impart, at least 
clearly and meaningfully. The experimental research paradigm is powerful 
f or no other reason than its abil j ty to communi cate effectively the outcome 
of its research. There was not the luxury for an experimental design in this 
case .. however. A classroom is a vibrant, real-life experiment occurring all 
the time. This study hoped to take advantage of that with minimal 
di srupt ion. 
A sense of some empi ri cal j usti fi cat i on of the earli er subjective 
feelings comes with the completion of this case study. The evidence from 
every source used, consistently indicated these opinions were at least 
hypothetical constructs, capable of generating further theory-building 
experi ments. There is no doubt for thi s teacher that because of di rected use 
of computers in readi ng, language, speech and math instruction that Geri 
regained her self-image and her two year delay in academic achievement. 
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Mary, functioning in a "weird" environment, to say the least, has begun 
reachi ng out and expressi ng herself. Carri e mai ntai ned an astoundi ng rate of 
achievement because there was a media there to support her growth 
potential. 
Larry, GanJ and Terry di d nothi ng 1 n thi s study that surpri sed the 
researcher. They benefi ted from the computer and vi deo app 1 i cat ions 
because materials at their level of achievement could be produced easily, 
many of the computer programs were "fun" and the vi deo technology is so 
pervasive in our culture that kids are irresistibly drawn to and soothed by 
it. Their deficits are physiolog1ca1 and wll1 not be overcome by technology 
or methodology alone. (Lest this appears to be a throwing off this pop-
ul at jon, j tis not. Education continues to be helpful and enn ch the 11 yes of 
these students.) 
Standardi zed test scores, not mentioned earli er because they were 
not part of the data co 11 ect i on process for reasons of thei r unre 1 i abi 1 i ty, 
supported the conc 1 usi ons drawn above. The heari ng j mpai red group scored 
above the projected I EP gai ns. The other group scored at the gai ns projected 
which were less by half than those projected for the first group. 
The results from this study carry with them some implications for 
current educat i ona 1 practices inc 1 assrooms of heari ng i mpai red. 
Computer and video technology need a directedness not now evident. 
Purpose, developed through small research projects, in terms of specific 
programs and styles of implementation, should guide classroom 
app 11 cat 1 ons. 
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Placement decisions .. which have a profound effect on the make-up of 
a classroom .. should be guided by new lnformation on expectation and 
achievement of the various populations served. 
More sophisticated technology should be placed at the d1sposa1 of the 
classroom teacher. 
Mainstreaming considerations should also be guided by the profes-
sionals in the handicapping areas to prevent the disasters in self-concept 
that can occur. 
This study indicates that there are some other possible explanations 
for the low ach1evement of hearing impalred students than those 
historically held. It should be used as a polnt of reference. Questlons raised 
by readers of this study should be answered by deslgning descriptive or 
explanatory case studies that look more specifically into the relationship of 
cogni t i on and technology. Research work bel ng conducted on computer 
techno logy and thl nkl ng act 1 vl ties may have app li cat 1 on to the he an ng 
1 mpai red worl d. 
Both a strength and weakness of thi s study was its exploratory 
nature. I t was weak in that.. whil e the proposi t ions generated the data 
collection .. the outcomes couldn't be foreseen. It is still possible to argue 
that thi s study i ndi cated nothi ng. That other factors.. uncontro 11 ed and 
unaddressed" helped to create and guide the data base 1s possible. 
The strength of thi s study was its openness to any outcome. 
Indicators for future work was the hoped-for product of this work (This 
will be addressed agaln ln the recommendations section to follow.) It was 
f e 1 tin the begi nni ng that there was not enough di rect 1 on or 1 nf ormat i on to 
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develop explanatory research. There are now indications where that kind of 
research should be applled now. 
Thi s study was begun because the researcher f e 1 t that the amount of 
work completed .. behaviors during unstructured activities and self-image 
are important i ndi ces of the 1 eami ng process. Scores of 1 anguage chapter 
tests .. math papers .. etc ... may not offer the clearest windows to the mind. 
Subjective expectations were empirically established to the extent that 
predi ct i on and di recti on was app 11 ed to the theoreti ca 1 contructs. 
SUMMARY 
This multiple-case study research was initiated to test the 
hypothesis that hearing impaired chlldren are not learning impaired and that 
efficient information de11very systems could positively impact their rate of 
learning and style of thinking. 
Robert Yi n's Case Study Research: Desi gn and Methods (1984) paradi gm 
was used to develop .. implement and analyze the stUdy. His volume in a 
seri es on app li ed soci a 1 research methods proyi ded systems for deye 1 opi ng 
Questions.. forming propositions .. establishing units of analysis .. 11nl<ing the 
data gathered to the propositions .. and reporting the results. 
Originally .. the case was set up with an expected population of fiye 
chlldren whose only documented disabi11ty was hearing impairment. From 
the time the stUdy was proposed to the time it was begun the population 
shifted with the deletion of one hearing impaired student and the addition of 
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two multihandicapped students. A seventh student joined in mid-year who 
evi denced a di sabil j ty other than heari ng i mpai rment, but thi sis not 
documented. 
A central Question" 
How do efficient aCQusitlon systems in the 
c 1 assroom effect academi c behavi or" socl a 1 
behavior, independent activity choices or student, 
peer, and adu1t expections? 
and three proposi t ions 
- the rate of academi c product i on wi 11 increase 
- Ti mes of independent act i Yi ties will be focused 
on product i ye (academi c or soci a 1) projects 
- Se 1 f -concept wi 11 improve as measured 
student, peers and significant adults 
gUi ded the research. 
The study was implemented during one school year. During the study 
computers were used for direct instruction, dril1 and practice, simulation 
and materials generation. Word processing was used by a11 students on a 
daily basis. Students worked on computers singly, in groups .. and with or 
wi thout an instructor. 
In the classroom, two daily periods of writing and one (almost) daily 
unstructured activity period were the focus of the data-gathering generated 
by the first two propOSitions. These writing periods allowed the students to 
deye lop thei r own pace. For one of the wri t i ng time peri ods, the student 
wrote with pencil and paper. They could write anything they wanted. The 
second writing period was on the computer, writing interpretive stories 
from pictures supplied by the teacher. Samples were kept of all these 
writing periods. The unstructured activity period only had the stipulation 
116 
that it was not 8 physical play period. Observations were recorded as to the 
behavior/activlty of each student for the entire period. 
Outside the classroom .. frequent conferences and interviews were 
held to gather data primarily for proposition three. 60th the staff at the 
bUll di ng and the f amil i es of the students were consul ted. Notes were taken 
and transcrl bed later. 
The results of this study showed that the students who had only the 
di sabili ty of hearl ng i mpai rment had si gnl fi cant 1 y di ff erent experi ences 
throughout and at the end of this study than those who evidenced 
intellectual difficulties. Generally.. their work output was greater .. 
increased more and refl ected a Quali tat i ve change. The data gathered from 
the unstructured act i vi ties peri od al so c 1 earl y show a di ssi milar behavi oral 
pattern. The hearing impaired students "grew" into increasingly more 
productive (in terms of thinking activities) behaviors while the other group 
showed.. for all practical purposes.. no changes at all. The anal ysi s of the 
third proposition was more problematical. The findings are not as clear as 
the fi rst two proposi t 1 ons because the reporting and recordl ng of data was 
subject to interpretation. What indicators there are would support the 
propositlon that increased learning has a positive effect on self-image. 
RECOMENDAT IONS 
There were enough i ndi cat ions in thi s study that technology can help 
remediate difficulties in the education of the hearing impaired that further 
applications should be sought and implemented. It is evident that these 
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fi ndi ngs shoul d be di ssemi nated and di scussed wi th other educators of the 
hearing impaired. Especially targeted should be administrative personnel 
who are responsible for pollcy decisions in various public and state 
programs. The costs are minimal compared to what 1s being wasted. 
As stated earller, these findings should also have an impact on 
decisions made by placement officers. Mixing students with unlike 
potentials and educational needs are not in the spirit of the least 
restri ct i ve envl ronment philosophy. 
Research efforts shou1 d focus on three areas: 
1. A study should be started with a longitudinal focus. The population 
shoul d be a preschool or a parent -i nf ant trai ni ng program. The effects of 
computers and vi deo over time wi 11 help to shape po 1i cy and expendi tures in 
the future. If results similar to this study are achieved then many of the 
assumpt ions and methodo 1 ogi es of the past will be destroyed. 
2. A study begun with older, more established hearing impaired 
students or adults to chronicle technologies ability to impact or alter more 
deeply ingrained behavior and attitudes could also give us additional 
insights into the effects of hearing impairment on cognition over time. 
3. A study using the highest technologies reasonably available with a 
elementary-aged population could give further support to the positive 
effects of technology on cognition. The technology used in the present study, 
whil e admi t tedl y new to some, is not a refl ect i on of the hi gh end technology 
bei ng used by government and busi ness 
Implementing the first recommendation with a descriptive focus 
could yield significant theoretical information for future wOrk. 
.......... _ ... _ ..... 
Q II 
REFERENCES 
COMPUTER APPLICATIONS 
Anderson, R.C., Hiebert, E.H., Scott, J.A., &. Wllkinson, I., 1984, Becoming A 
Notion of Reoders: The R@.port of the Commission on Reoding. 
Washington, D.C.: U.S. Department of Education. 
Balajthy, E., McKeveny, R., &. Lacitignola, L., 1986-87, Microcomputers and 
the I mprovement of Rev1 S1 on Ski 11 s. The Computing Teocher, 14(4), 
28-31. 
Bruce, B., Michaels,S., &. Cazden, C., 1985, T»'o Popers on the Role 
Computers Ploy in Edllcotion. Center for the Study of Reading, 
Read; ng Educet; on Report #62 
Bruce, B., Michaels, S., &. Watson-Gegeo, K., February 1985, How Computers 
Can Change the Wri t i ng Process. L onglltlge Arts, 143-149 
Bruce, B., &. Rubin, A., 1984, The lltiliZlJtion of Technology in the 
Oevelopment of Bosic SJ.'J1Is Instnlction.· Written Communicotion. 
Cambridge, Massachusetts: Bolt, Beranek, and Newman, Inc. 
Chrosniak, P.N., &. McConkie, G., April 1985, Computer-AIded RetJding 'It.,.th 
Rellding-Oiscollrllged Children. Paper presented at the Annual Meeting 
of the American Educational Research Association, Chicago; Summar-
ized in Col11s, B., 1986, Research Windows, The Computing Teacher, 
13(7), 37. 
Col11s, B., 1986, Research Windows, The Computing Teacher, 13(7t 37. 
Coppola, A., September, 1987, Through the Computer Darkly. ActJdemic 
Computing. 6-9 
Daiute, C., 1985, Writing& Computers. Reading, Massachusetts: Addison-
Wes 1 ey Pub 1 i shi ng Company, Inc. 
Dickinson .. O.K ... 1986 .. Cooperation .. Collaboration .. and a Computer: 
Integrating a Computer into a First-Second Grade Writing Program. 
Resellrch in the Teoching of Eng/ish., 20(4) .. 357-378 
120 
Haugeland .. J ... ed ... 1981 .. j'rJind Design. Montgomery .. Vermont: Bradford Books .. 
Publishers .. Inc. 
Levin .. J. A ... Riel .. M ... Rowe .. R.O ... & Boruta .. M.J ... 1984 .. Muktuk Meets Jacuzzi: 
Computer Networks and Elementary School Writers. In S.W. Freedman 
(Ed.) .. The Acquisition of JJtnlten LlIngll8ge: Re¥ision lind Response. 
Hi 11 sda 1 e .. New Jersey: Ab 1 ex. 
Mehan .. H ... Maroules .. N ... &. Orale .. C ... June 1985} Some Cognitive and Social 
Benefits of Peer Interaction on Computers. In Compllters in 
C1lJssrooms: A Quosi-£\periment in DlIided Chllnge. Final Report to 
Nat i ona 1 I nst i tute of Education #N IE 6-83-0027. 
Meyers .. L F., 1984, Unique Contributions of Microcomputers to Language 
I ntervent i on wi th Handi capped Chil dren. SemilJors in Speech lind 
LtJngll8g8., 5( 1 ) .. 23-34 
Pogrow .. S ... &. Buchanan .. B ... September .. 1985 .. Hi gher-Order Thi nki ng for 
Compensatory Students. EdllclJt ionol L elJdership, 41-43 
Riel .. M. M ... June 1985 .. Functional Learning Environments for Writing. In 
Computers in C/ossrooms.· A QlIosi-£~periment in 61llded Chllnge. Fi na 1 
Report to National Institute of Education #NIE 6-83-0027. 
Rosegrant .. T. J ... Aprll 1986 .. It Doesn't SOilnd Right· The Role of Speech 
OlltPilt lJS II Primory Form of Feedbllc).' for Beginning Te~\'t Re¥isiolJ. 
Paper presented at the Annual Meeting of the American Educational 
Research Association .. San FranCisco. 
Rosegrant .. T. J. (In press). Using a M1crocomputer to Assist Chlldren 1n The1r 
Efforts to Acquire Beginning Literacy. In J. Hoot (Ed.) .. Word 
Processing lind Ellr/y Literocg. Englewood Cliffs .. New Jersey: 
Prentice-Hall .. Inc. 
Rubin .. A., & Bruce .. B ... 1985 .. QUILL: Reading and Writing with a 
Hi crocomputer. Ad¥onces in Reoding/L lIngllllge Reseorc/J.. 3 .. 97 -117 
121 
Shade, D. D., Ni da, R.E., L i pi nski, J. M., & Watson, J.A., 1986, Mi crocomputers 
and Preschoolers: Worki ng Together ina Cl assroom Set t j ng. 
Computer..~ in the SchoolS; 3(2), 53-63 
vernot, D., Fall, 1987, Thirteen Concerns Teachers Stil1 Raise about 
Computers. Instructor:, 17-18 
DEAFNESS 
Caro 11, J., 1964, L lIngilllge lind Thoilght. Engl ewood Cll ff s, NJ: Prent i ce-Ha 11, 
Inc. 
Davis, H., &. Silverman, S. R., 1978, Heanng and Deafness New York: Holt, 
Rl nehart and Wi nston 
Fine, P., ed., 1974, OelJfness In InflJncgllnd ElIrlg Childhood New York: 
Medcom Press 
King, C., &. Quigley,S., 1985, ReadIng and Oeafness. San Diego, Callfornia: 
College Hill Press 
Kretschmer, R., ed., 1982, RelJding 6nd the He6nng-Imp6ired Individual 
Volta Review, Vol. 84, No.5, September 
Kretschmer, R., & Kretschmer, L., 1978, Longll6ge Oevelopment and I 
ntervention Ji-'ith the Hellnng Impllired. Baltimore: University Park 
Press 
Martin, D., ed., 1985, Cognitio/'J.. Educatio/'J.. lind Oeafness. Washington, D.C.: 
Gall audet Uni versi ty Press, 1985 
Meadow, K., 1980, OeafnessllndChildOe¥elopment. Berkeley: University of 
Ca 1 i f omi a Press. 
Moores, D., 1982 Edllcat ing the Oeaf· Psgchologf/.. Principles and Practices. 
Palo Alto: Houghton Mifflin. 
122 
Moores, D., WeiSS, K., Goodwin, M., 1978 Early Edllcation Programs for 
Heanng- Impaired ChIldren: rlBjor FIndIngs. Ameri can Annal s of the 
Deaf, December 
Quigley,S., &. Paul, P., 1984, LlIngllage lind Pellfness. San Diego: College Hill 
Press 
Rainer, J., &. Altshuler, K., 1967, Psychilltry lind the Pelli. U.S. Department 
of Health, Education, and Welfare 
Rogers, D., &. S10boda, J., eds., 1983, The Acquisition of Symbolic S).'i lIs. 
New Vorl<: Pl enum Press. 
Russell, W. K., Quigley,S., &. Power, D., 1976, Lingllistics lind Pellf ChIldren: 
Trllnsformllt ionlll Synt 1I,~',~ its Application. Washi ngton, D. C.: A.G. 
Bell Association of the Deaf. 
Savage, R., Evans, L., &. Savage, J., 1981, Psychology Bnd Commllnicat ion in 
Pellf Children. New Yorl<: Grune &. Stratton. 
Schirmer, B., March 1985, An AnBlysis of the LlIngllllge of YOllng Hellnng 
ImplIired Children In Terms of SyntaA~. Semllntics.. Bnd lise. American 
Annal s of the Deaf, VoL 130. No.1. 
Sharpe,S., March 1985, The Primllry /1ode of HlIman Commllnication and 
Comple,\' Cognition. American Annals of the Dea( Vol. 130. No. 1. 
Slobln, D., 1979, Psychollngllistics. Palo Alto: Scott, Foresman and 
Company 
Streng, A., Kretschmer, R., Kretschmer, L., 1985, LlIngiJlIge.. Learning and 
Peafness. New Vorl<: Grune &. Stratton. 
Watson, D., ed., 1973, ReBdlngs on Peafness. Deafness Research &. Training 
Center: New Vork Uni versl ty School of Educat 1 on. 
OTHER HANDICAPS 
Brelje, H. W., &. Wolff, B., June 1969, Thel1ent811yRet8rdedPe8f Child. 
Summary Report: 1969 Summer Institute Multiply-Handicapped. 
Department of Health, Education, and Welfare. Office of Education, 
Washi ngton, D. C. 
123 
Ekwall, E., &. Shanker, J., 1983, PilJgnosis IJnd Remedi8tion of The Pis8bled 
Redder Boston: Allyn and Bacon, Inc. 
Haslam, R., &. Valletutti, P., ed., 1975, "Iedicol Problems in the Clossroom: 
The Teocher's Role in Piognosis ond l1ondgement. Baltimore: 
University Park Press, 1975 
Hewett, F., 1969, The Emotion811y Pistllrbed Child in the CI8ssroom Boston: 
Allyn and Bacon, Inc. 
Kirk,S., 1972, Educ8ting £~'ception81 Children. Boston: Houghton Mifflin 
Company 
Meyen. E., 1 978, £~'ceptionlll Children lind Youth: An Introdllction. Denver, 
Co lorado: Love Pub 11 shi ng Company 
Naiman, D., ed., September 1975, Needs of Emotionll//Y Pisttlrbed 
He8ringlmpllired ChIldren. A Special Study Institute Sponsored by 
Bureau for Physically Handicapped Children, New Vork State Education 
Department. 
COGNITION 
[No Author or Editor Listed]., 1979, The Br8in - A Scientific AmericlJn Boo).: 
San Francisco: W. H. Freeman and Company 
Adler, M, 1985, Ten Phi/osophic81I1ist8).'es. New Vork: Macmillan Publishing 
Company 
124 
Berger~ D., Pezdek~ K.~ & Banks, W., 1987 ~ Applicat ions of Cognitive 
Psychology.' Problem Solving. E dilCllt ion and Compilt ing. Hill sda 1 e, N.J.: 
Lawrence Erl baum Associ ates. 
B1eck, E., Nagel, D., ed., 1975, PhysiclIlJy HlIndiclIpped Children: A /'/ediclII 
A tIlls for Tellchers. New Vork: Grune and Strat tonr 
Boden, M., 1978, Pilrposive £\plllnlltion in Psychology. Sussex, England: The 
Harvester Press. 
Brown, J, 1977, /,Iint(. Brllln.. lind Consciousness.' The Neilropsycholo§y of 
Cognition. New Vork: Academi c Press, 1977 
Bruner, J., 1983, In Sellrch of l1ind: EssllYs in Autobiogrllphy. New York: 
Harper and Row. 
Bruner, J., 1969, On l(noH'ing, Cambridge, Massachusetts: Harvard 
Univers1ty Press. 
De Bono, E., July 1986, Oe Bonos ThinJ.'ing COilrse. Macmillan Executive 
Summary Program,. 
Estes, W., 1982, !'Iodels of Lellrning. l1emory lind Choice.' Selected PlIpers. 
New Vork: Praeger Publishersr 
Eysenck, M., 1984, A HlIndbooJ.' of Cognitive Psychology. Hillsdale, N.J.: 
Lawrence Erl baum Associ ates,. 
Fodor, J., 1983, 110dilllln"ty of l1ind. Cambridge, Mass: MIT Press. 
Fodor, J., 1975, The LlIngilllge of Thoilghl. Cambridge, Massachusetts: 
Harvard Ui versi ty Press. 
Gardner, H., 1987, The l1ind's NeJ+' Science: A History of the Cognitive R 
evolution. New Vork: Basi c Books I Inc .. 
Gazzang18, M, ed., 1984, HlIndbooJ.' of Cognitive Neuroscience. New Vork: 
Pl enum Press. 
Ginsburg, H, and Opper,S., 1969, Pillget's Theory of Intellectulll 
Developmenl.· An Introdilction. New Jersey: Prent1ce-Hall, Inc. 
125 
Lachman" R." Lachman" J." &. But terfi e 1 d" E." 1979 " Cognitive Psychology ond 
Informotion Processing: An Introdt/ction. Hillsdale" New Jersey: 
Lawrence Erl baum Associ ates 
Lakoff" G., &. Johnson, M." 1980, l1etaphors JYe Liye By. Chicago: The 
Uni versi ty of Chi cago Press. 
Leahey" T., &. HarriS" R." 1985" Ht/man Leaming. Englewood CHffs" N.J.: 
Prent ice-Hall" Inc .. 
Miller, G." 1973, Commt/nic6tiotJ.. L6ngt/6ge tlnd l1e6ning. New Vork: Baslc 
Books" Inc. 
Nelsser" U., 1967, Cognitiye Psychology. New Vork: Appleton-Century-
Crofts. 
Neve" C., Hart, L., &. Thomas, E., 1986" Huge Leami ng Jumps Show Potency of 
Brain-Based Instruction. Phi Delta Kappan, October. 
Norman, D." 1982, Leorning and Itemory. W.H. Freeman and Company. 
Norman" D., 1969" t'/emory ond Attention: An Introdt/ction to Hi/mon 
Informot ion Processing. New Vork: John Wi1 ey &. Sons. 
Perkins" D." May 1986" ThinJ.'ing Frames. Educational Leadership. 
Restak" R." 1979, The Broin: The Lost Frontier. New Vork: Warner Books. 
Sagan" C." 1979" Broca $ Brain: Reflect ions on the Romance of Science. New 
Vork: Ba 11 ant i ne Books. 
Sagan" C., 1977" The Or8gon of Eden: SpeCi/18tions on the Eyoliltion of Hilm81J 
Intelligence. New Vork: Ballentine Books. 
Seltman" M." &. Seltman, P." 1985" Pi6get $ Logic: A Critiqi/e on Genetic 
Epistemology. Boston: George A11en &. Unwin. 
Smith, A., 1984, The l1ind. New York" Penguin Books. 
126 
Sternberg~ R.~ &. Bhana~ K., October 1 986~ Synthesis of Reseorch on the 
Effectiveness of Intellectllol SJ.ills Progroms: SnoJ.'e-Oil Remedies or 
l1irocle ClIres. Educat i ona 1 Leadershi p. 
Wilson, K. , 1980 .. From Associ8tions to Strilctilre. New York: North-Ho11and 
Publishing. 
Vin, R, 1984, CBse Stlldy ReseBrch: Oesign Bnd ~/ethods. Applied Social 
Research Methods Sen es, Beverl y Hi 11 s: Sage Pub 11 cat 1 ons. 
